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1. INTRODUCTION

Ecology and Environment, Inc., (E & E) has prepared this Techni-

cal Operations Plan for studies at Richards—Gebaur Air Force Base

(AFB), Belton, Missouri. The plan presents the site-specific work

plans to be used to satisfy the requirements set forth in the delivery

order to the Survey——Phase II Installation Restoration Program (IRP).

This document is the result of an evaluation of the Phase

I-—Records Search Report, an evaluation of the Phase Il--Confirmation

Report for the two landfills on the base, participation in a presurvey

meeting and tour of the sites on the base, and additional information

agreed to during the presurvey meeting with Dr. John K. Vu (OEHL/TSS)

and participating personnel. The work plans for each site are

designed to address the scope of activities described for either Stage

1 or Stage 2 of the Phase II program depending upon whether or not the

site has been previously investigated. The current delivery order

identifies this investigation as a Stage 2 investigation, which con-

sists of the quantification of data on sites deemed as needing addi-

tional work in the Stage 1 report.

The field investigation procedures to be followed are consistent

with rules and regulations set forth by the United States Environmen-

tal Protection Agency (EPA), Occupational Safety and Health Adminis-

tration (OSHA), Nuclear Regulatory Conmission (NRC), and the Depart-

ment of Transportation (DOT). Investigations will also be conducted

in accordance with provisions of the Resource Conservation and

Recovery Act (RCRA), and the Comprehensive Environmental Response

Compensation and Liability Act (CERCLA).

1—1
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The installation history and practices involving hazardous wastes

are described in the Phase I report and will not be reiterated here.

The listings of sites recommended in the Phase I and II reports for

investigation includes the following:

• South Landfill;

• Northeast Landfill, as defined by new information from the

Phase II, Stage 1 report;

I• North Burn Area (Fire Training Area);

• Herbicide Burial Area;

• Oil-Saturated Area

• Hazardous Waste Drum Storage Area-—Bldg. 923; and
[

• POL Storage Area.

II

I

I

'I

I

I

I
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2. PROPOSED WORK PLANS FG STAGE 2 SITE INVESTIGATIONS

I

I

I The work plans were developed to accomplish those tasks desig-

nated under directive F33615—83—D-4003, Proposed Order 13, Phase II,

I
Stage 2 investigation of Richards—Gebaur AR, Belton, Missouri. These

tasks are described in Section 1 of the directive and consist of:

• Determining the presence or absence of contaminated substances

within the specified areas of investigation;

• If contamination exists, determining its magnitude and extent

I
and the potential for migration of these contaminants in the

various environmental media;

• Assessing the potential environmental and health risks

associated with contaminants in the local environment. This

1 assessment will be based on applicable local, state, and/or

federal standards only.

• Delineating additional investigations required beyond the

present investigation stage to accomplish Phase II objectives.

To accomplish these goals, several field investigation techniques

I will be used, including:

• Geophysical surveys to determine the perimeter of the various

landfill sites and to characterize buried metal, drums, and

unique subsurface features, including contaminant plumes;

2—1
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• Soil/sediment sampling, bo€h grab and composite, to determine

the presence or absence of shallow subsurface contamination;

• Monitoring well installation, with sampling of both the new

and existing wells to determine potential environmental or

health risks.

All samples will be split in the field, with delivery of 10% of

the splits to OEHL/SA at Brooks AFB, Texas.

All soil and sediment samples will be monitored in the field for

volatile contaminants. Water samples will be tested in the field for

pH, conductivity, and temperature.

Laboratory analyses for water samples, as described in the

analytical parameters subsections of this plan, have been assigned

identification numbers in the Chemical Analyses Price Schedule of the

contract. The parameters and corresponding numbers are listed in

Table 2—1.

2.1 SOUTH LANDFILL (SITE 1)

'p
Setting

The South Landfill (Site 1) is located in the south—central part

of the base east of the flightline and on the west bank of Scope Creek

(Figure 2—1, Number 1). There is a small man—made lake directly west

and upgradient of the landfill. Site 5, the South Burn Area;. is

believed to be associated with this site but could not be identified

during the presurvey site visit. The landfill officially was open

from 1956 to 1960. Unauthorized dumping has been reported, and the

majority of the material seen at the surface and toward the bank

appears to have been disposed of after closure of the facility, based

on the degree of weathering observed. During the presurvey site
I

visit, the undergrowth was very thick and the water table was very

high. No leachate seeps were observed at this time, although a seep

was sampled during the Stage 1 investigation. Potential contaminants

of concern are volatile organics, heavy metals, pesticides, phenols,

and oil and grease.

CI
I

2-2
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I.D. Number Chaiiical Test Category

1 Trihalomethanes

2 Heavy Metals——Primary

3 Heavy Metals——Secondary

4 Oil and Grease

5 Total Organic Carbon (Tm)

6 Polychlorinated Biphenyls (PCBs)

7 thlorinated Hydrocarbons (Pesticides)

8 Herbicides

9 Priority Pollutants (CC/MS Confirmation)

10 PurgeSle Organics
11 Base/Neutral Extratthles

12 Acid Extractthles

13 Primary Drinking Water Standards

14 Secondary Drinking Water Standards

I
I
I
I
p
1

2-3

Table 2—1



Figure 2—1 SITE LOCATION MAP, RICHARDS-GEBAUR AFB
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Borings. To determine the presence or absence or contamination

and to augment the Stage 1 investigation, one soil boring is proposed

in order to determine if contaminants have moved vertically in the

soil column. This boring will be drilled to a depth of 15 feet and

three split—spoon soil samples will be retrieved.

All drill cuttings will be drumed and staged until the analyti-

cal results are known. Richards—Gebaur AFB will provide a secure area

for the drums and will be responsible for assigning the ultimate dis-

posal points for the contaminated cuttings and groundwater.

Soil/Sediment Samples. A total of seven soil/sediment samples

will be taken. Three will come from the shallow boring and three from

discrete locations along the perimeter of the landfill along the

creek. The last sample will be located further upstream along Scope

Creek to serve as a background standard.

Water Samples. A total of five water samples also will be taken.

One sample will be taken from the shallow boring, if groundwater is

present; and three from Scope Creek or any leachate seeps that are

detected. One sample will be taken from Scope Creek upgradient from

the landfill.

Analytical Parameters. The soil samples will be analyzed for

petroleum hydrocarbons and volatile organics (EPA 8010/8020). The

water samples will be analyzed for volatile organics (EPA 601/602),

total dissolved solids (TDS), priority pollutant metals, extractable

priority pollutants (EPA 625), common anions, and phenols.

2.2 NORTHEAST LANDFILL (SITE 2)

Setting

The Northeast Landfill

fied in the Phase I report

Stage 1 work. The Stage 1

information on the landfill

(Figure 2—1, Number 2) was vaguely identi—

and investigated as such during Phase II

final report does indicate that additional

was provided which identifies three

2—5
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trenches at the western end of the site (Figure 2-2). These three

trenches are the main goal of the present study, which will treat this C
investigation as a Stage 1 confirmation study.

The landfill is located on the northeastern edge of the property

boundary east of the firing range and adjacent to Scope Creek where
F

the creek exits the base. It appears to have been opened after the

South Landfill officially was closed in 1960, and remained in opera-

tion to approximately 1971. The suspected contaminants are organics,

oil and grease, pesticides, and heavy metals. A portion of the

original site boundary recently has been trenched for sewer lines and

valuable information might be found in records from those operations.

___Investigation

Background and Remote Sensing. To support the field investiga-

tion, resources have been allotted to locate and review any new infor-

mation dealing with the Northeast Landfill and the nearby sewer lines.

Available aerial photographs that cover the site for the years in

question will be located and interpreted. This information will aid p

in locating the soil borings and grid lines for the geophysical study.

Geophysical Studies. To delineate the locations of the trenches,

two geophysical surveys will be performed concurrently. First, a

magnetometer survey will be conducted using a proton precession magne-

tometer to determine the presence of subsurface metal objects in the

area where the trenches should be located. For the second survey, an

electromagnetic terrain conductivity meter (Geonics EM—31 or EM—34)

will be used to detect lateral changes in ground conductivity. Any

lateral changes in conductivity should delineate the area disturbed by

the trenches. It also may be possible to detect a contaminant plume

associated with these trenches because of the reasonably high seasonal

water table at this site.

_______Borings. A total of six shallow soil borings will be drilled to

a depth of 20 feet. Three borings are allotted for the west trench

and three borings for the double trench. One boring will be completed

C
I

2—6
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as a monitoring well. A maximum of three split—spoon soil samples

will be taken at each boring.

Monitoring Wells. One monitoring well will be located downgradi—

ent of the trenched areas in the west part of the landfill in order to
I

determine the effects of the trenches on groundwater quality. An —
additional well will be installed for background north of the land-

fill. Well installation methods are outlined in Section 8.

Soil/Sediment Samples. A total of 18 soil/sediment samples are I
proposed. These samples will come from the six shallow soil borings.

Water Samples. A total of 10 water samples also will be taken:

five from the shallow boring holes, two from each of the new monitor-

ing wells, and three from the existing monitoring wells. All three

existing wells were located during the presurvey fieldwork; however,

the wells were not opened to determine their.current status. I

Analytical Parameters. The soil/sediment samples will be

analyzed for petroleum hydrocarbons, and volatile organics (EPA 8010/

8020). The water samples will be analyzed for petroleum hydrocarbons,

priority pollutant metals, extractable priority pollutants, common

anions, phenols, TDS, and volatile organics (EPA 601/602).

2.3 NORTH BURN AREA (SITE 6)

Setting

The North Burn Area (Figure 2-1, Number 6) is located to the

north of the northeast flightline just below the northernmost boundary

of the base. During the presurvey meeting, an apparent overflow of

material into the drainage pathway was cited and added to the investi-

gation of the site as originally proposed in the Phase I report. The

facility has been in operation since the close of the South Burn Pit
I

in 1965, and currently is in operation today. Recent improvements to

the facility include a six—inch concrete rim around the concrete—lined

pit.

2
recycled paper e.ology and environment I



i.o oi.Investigation

Soil Gas Survey. A soil gas survey will be performed using a

maximign of 30 probes to characterize contamination at the site.

Borings. A total of three soil borings to a depth of 15 feet

each will be drilled. They will be located along the perimeter so as

best to identify any vertical contamination at the site.

Monitoring Wells. Three monitoring wells will be installed, two

downgradient of the site and one upgradient. The wells will be

sampled once, for a total of three groundwater samples.

Soil/Sediment Samples. Fifteen soil samples will be taken: nine

from the three boreholes and six composite surface samples covering

the area of overflow and along the surface drainage pathway. A

composite sample will consist of no more than six aliquots within a

radius of one meter around a central reference point. Aliquots will

be taken from the top 12 inches of soil.

Water Samples. If water is encountered in the boreholes, three

water samples will be taken. One surface water sample also is allo-

cated at this time for any ponded water in the drainage pathways.

Three groundwater samples will be taken.

Analytical Parameters. The soil samples will be analyzed for

petroleum hydrocarbons and volatile organics (EPA 8010/8020). The

water samples will be analyzed for petroleum hydrocarbons, TDS, and

volatile organics (EPA 601/602).

2.4 HERBICIDE BURIAL AREA (SITE 8)

Setting

The Herbicide Burial Site (Figure 2—1 Number 8) is located just

east and adjacent to the main flightline in the southwest part of the

base. The site was active only from mid-1970 to mid—1971. The

activities included the burial of small amounts of pesticides in small

2—9
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pits. The information about these activities is not well documented I

and the locations are vague. During the site visit, the field where

the pesticides were reported to have been buried was covered in two

feet of native grasses. However, there were several small areas,

roughly two feet in diameter, that exhibited vegetative stress. The

surface drainage is southward to a small pond.

Investigation

Soil/Sediment Samples. A total of four composite soil samples
I

will be taken. These composite samples will consist of no more than

six aliquots within a radius of one meter around the area of stressed

I
vegetation. Aliquots will be taken from depths of 0—3 inches,

homogenized in a stainless steel tray, and placed into sample jars.

Water Sample. One water sample will be taken from the small pond

which drains the site.
I

Analytical Parameters. The four composite soil samples will be

analyzed for herbicides, arsenic, and mercury. The water sample will

be analyzed for pesticides, arsenic, mercury, and TDS.

2.5 OIL—SATURATED AREA (SITE 9)

Setting

The Oil—Saturated Area (Figure 2—1, Number 9) is identified as
I

being located outside of Building 704. This is a maintenance and

storage area that has been in operation since the mid-195Os. Through

the years, oil has leaked onto the ground surface.

Investigation I

Borings. One 15—foot soil boring is proposed for this site to
I

identify the depth to which the oils have saturated the soil column.

Three split—spoon samples will be taken.

e
t

2—10
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Soil/Sediment Samples. Nine soil/sediment samples will be taken

'
at this site: three from the borehole, and six composite surficial

samples from the area draining the oil—saturated zone.

Water Samples. Two water samples will be taken: one from the

borehole, should groundwater be encountered; and one from the surface

water drainage pathway downgradient from the site.

Analytical Parameters. The soil samples will be analyzed for

petroleum hydrocarbons, lead, and volatile organics (EPA 8010/8020).

The water samples will be analyzed for petroleum hydrocarbons, lead,

lOS, and volatile organics (EPA 601/602).

2.6 HAZARDOUS WASTE DRUM STORAGE AREA——BLDG. 923 (SITE 10)

Setting

The compound around Building 923 (Figure 2—1, Number 10) has been

used as a repository for hazardous materials for an as-yet undeter-

mined number of years. The compound is partially surfaced in asphalt

and tarmac but the runoff from the stained area flows into a grassy

drainage ditch. The handling and characterization of these drummed

wastes is an ongoing operation. During the presurvey field visit, all

of the drums were stored on wooden flats and categorized according to

their contents. A drum overpacking operation was in progress in one

of the Quonset huts in the compound. The area where the drums had

been stored outside was noticably stained, indicating leakage from the

drums. A list of the contents of 46 of the 69 barrels was prepared by

General Testing Laboratories of Kansas City, Missouri, in January

1985. This report lists the pH, water miscibility, and flash points

of the sampled barrels. The report was presented to E & E prior to

the presurvey.

Investigation

Borings. One shallow soil boring will be drilled inside the com-

pound near the stained area to determine if any hazardous compounds

have migrated vertically in the soil column. The maximum depth of the

2—11
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borehole will be 15 feet. Three split-spoon samples will be taken

from the boring.

I

Soil/Sediment Samples. Three soil samples will be collected from

the borehole. Six surface soil samples will also be taken: one from

the stained area, four downgradient, and one upgradient from the

stained area.

Water Samples. Three water samples are planned: one from the

shallow borehole, if groundwater is encountered; and two from the sur-

face drainage pathway, one above and one below the stained area. The

surface drainage way will be sampled if water exists during the field-

work.

Analytical Parameters. The soil/sediment samples will be

analyzed for EP toxicity metals, petroleum hydrocarbons, and volatile

organics (EPA 8010/8020). The water samples will be analyzed for TDS,

priority pollutant metals, volatile organics (EPA 601/602), petroleum

hydrocarbons, barium, and mercury.

2.7 POL STORAGE AREA (SITE 12 [INCLUDES BLDG. 953])

Setting

The POL (fuel) storage area (Figure 2—1, Number 12) is a compound

which includes three fuel storage tanks in bermed enclosures, under-

ground pipes, and several pump houses. The incident involved with

this facility is the release of some 3,000 gallons of JP4 fuel into

one of the tank enclosures. The spill was cleaned, but there is a

chance that fuel had leaked into the subsurface soils and may be con-

taminating a nearby creek. The compound is located in the north—

central part of Richards—Gebaur AFB and is upgradient from the sewage

treatment facility. The floor drains in one of the pumphouses also

were noted as a potential discharge point for fuels to escape the

facility.

I

r
I
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Investigation

P Borings. Because of safety and access problems, hand augers will

be employed to sample the subsurface of the fuel spill in the storage

I
tank enclosure. Three borings will be made and a maximum of three

split—spoon samples collected from each boring.

I Monitoring Well. A downyradient monitoring well will be com-

pleted outside the confines of the compound. Twenty linear feet have

I
been allocated to complete this well.

I
Soil/Sediment Samples. A total of 11 soil/sediment samples are

proposed: nine from the hand auger locations, and two near the out-

fall of drains from Building 953.

I
_________Water Samples. A total of four water samples are proposed: one

I
from the monitoring well, two from the stream draining the POL tank

area, and one from the drain outfall from Building 953.

b Analytical Parameters. The soil samples will be analyzed for

petroleum hydrocarbons and aromatic volatile organics (EPA 8020). The

I four water samples will be analyzed for petroleum hydrocarbons, TDS,

and aromatic volatile organics (EPA 602).

I

I

I

I

I

I

2—13
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3. FIELD SET—UP

I

I

Following approval of the proposed project plan, E & E will be

I
responsible for ordering, acquiring, and mobilizing all required per-

sonnel and equipment to the facility.

The Air Force will be requested to supply a secure building on

I the facility to which equipment and supplies can be directly sent and

stored prior to and during the project. This building will also be

'
used as a central field and equipment maintenance office, and as a

sample handling and storage area.

I
In addition to the building, a secure fenced—in area preferably

adjacent to or near the building will be required for storage of the

drilling rig and its equipment when not in use.

During the on—site work, equipment and supplies will be staged at

the central location prior to being moved to the specific site under

I
investigation. Following the day's activities, all equipment will be

returned to the secured storage areas. No equipment will be left

I
unattended at an investigation site.

The actual in—field set—up of equipment at an investigation site

will follow E & E's established procedures. Figure 3—1 shows the

I basic concept of the standard field set-up. Site—specific considera-

tions will probably necessitate some variations. All entry to an

I
immediate work area will be controlled at all times during field

activities in order to minimize the potential health and safety risk

I
to both in—field personnel and any observers.

Prior to the start-up of work, a detailed work plan and a site

safety plan will be prepared. The site safety plan will include the

I
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I
level of personal protection required by on—site personnel. Based on

'
existing information concerning the sites at the facility, Level C

presently is planned. However, if necessary, the site safety officer

(see Section 15) may upgrade or downgrade the level of protection

based on new or changing observations of site conditions. This would

I result in a cost increase or decrease, respectively. The Health and

Safety Plan is presented in Appendix A.

E & E will utilize qualified local subcontractors to support the

field investigation, as required. All subcontracted work will be

U
overseen by the E & E project manager to insure compliance with the

Statement of Work specified in the delivery order to the Phase II Sur-

vey of the IRP.

I

I

3—3
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4. CALIBRATION OF FIELD EQUIPMENT

I

U

All field equipment should have been calibrated prior to delivery

to the site. However, because of shock received during shipping and

I handling, the instruments may require either recalibration or an

operational check prior to field use. The method and frequency of

I
calibration for each instrument is generally based on such factors as

the type of equipment, extent of use, degree of accuracy required, and

'
manufacturer's specifications. Instrument calibration should be

certified by documented standards of accuracy, whether performed at

E & E headquarters or by outside calibration or repair services.

I E & E requires that records of calibration dates and standards be

maintained for each instrument subject to calibration.

I
Each piece of equipment requiring periodic calibration or cali-

bration prior to each use must be accompanied by a bound logbook. The

I
logbook will note the instrument's current calibration status with

regard to the date last calibrated, instrument settings during cali-

bration, and the initials of the person performing the calibration.

I All instruments are to be stored, transported, and handled with

care to preserve the equipment's accuracy. Equipment found to be

I
damaged prior to or during use must be taken out of service irmiedi—

ately and cannot be used again until a qualified technician repairs

and recalibrates the equipment in question.

I

I,

I

4-1
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5. PREVENTATIVE INTENANCE OF FIELD EQUIPMENT

I

I

All equipment used by E & E in the field is subject to standard

I
preventative maintenance schedules established by corporate equipment

protocols. All equipment is inspected at least twice daily, once
before start-up in the morning and again at the end of the work shift

prior to overnight storage or return to the charging rack. Regular

maintenance such as cleaning lenses, replacement of in—line filters,

and removal of accumulated dust is to be conducted according to manu-

facturer's recommendations and in—field need, whichever is appropri—

I
ate. All preventative maintenance performed will be entered in the

individual equipment's logbook and the site safety logbook.

In addition to preventative maintenance procedures, daily call-

I bration checks will be performed at least once a day in the morning

prior to use and duly recorded in the respective logbooks. Additional

I
calibration checks will be performed as required.

All logbooks will become part of either the permanent site file
or the permanent equipment file.

I

I

I

p
54

I
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6. FIELD ANALYTICAL PROCEDURES AND DATA REPORTING

I

I

All field analytical procedures and sampling at a facility or

from the environment may become physical evidence in a legal action.

I An essential part of E & E's protocols is that the-analysis or sample

be controlled at all times and thoroughly documented. E & E maintains

serialized field data records (FDR5) in the form of individual sheets

or bound logbooks. Company analysts record all on—site measurements

'
and field observations in the FDR5, including all pertinent informa-

tion necessary to explain and reconstruct site operations. Each page

of the FDR is dated and signed by all individuals making entries on

I that page. The leader of the field team on duty is responsible for

insuring that the FOR is used during all activities and is stored

I
safely to avoid possible tampering.

In addition to individual field sheets and daily logbooks, proj—

I
ect managers cnust complete weekly sunary sheets delineating the past

week's activities. All data sheets, logbooks, and weekly summary

sheets become part of the permanent site/project file. Figures 6—1

I through 6—5 are examples of the weekly summary sheets that will be

used.

6.1 CHEMICAL DATA

I
Chemical field analyses are generally limited to preliminary

testing of pH and conductivity and surveying for organic vapors or

other hazardous emissions (i.e., HCN, H2S, and contaminated dust).

I All findings are recorded in the site logbook, site safety logbook,

I,

1
6-1



ecology and environment, inc.

1.0 030
I

Work Sit.: C C 3ö No.:
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and field data sheets, if appropriate. Any further chemical analysis

L
conducted in the field would be recorded using the procedures stated

above.

6.2 HYDRAULIC DATA

Several techniques are employed in hydrological investigations.

These may be employed separately or two or more may be combined,

depending on the client's needs and the nature of a particular study.

The contract scope of work normally details the procedures to be fol-

lowed, describes the facilities, and identifies the equipment required

to conduct the hydrologic investigations. The degree of calibration

necessary and the exact method of documentation are site/project—

speci fic.

Detailed procedures to be used in hydrologic studies during the

Phase II Confirmation Study at this facility may include:

• Water sample collection, preparation, and shipment;

• Pwiip testinq; -

• Swabbing;

• Surqing;

• Limited field analysis of groundwater samples; and

• Determination of water levels.

All data gathered during hydrologic investigations will be maintained

in serialized field loghooks or on individual sheets as previously

stated. Figures 6—6 through 6—9 are examples of field data sheets

which may be used by E & E field personnel.

6.3 SOIL BORING DATA

For each boring and well installation, a field log must be com-

pleted by the geohydrologist supervising the operation. The completed

loq describes the operation, identifies any analyses conducted with

findings, and provides a graphic description of the geohydrological

environment encountered. The field logs become part of the permanent

site file and must be kept in a secure location. Figures 6—10 and

6—11 are examples of the typical field log sheets used by E & E

personnel.

6—7
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DEPTH TO WATER 10 036

Land Surface Datum (LiD) to MP _____________________________

Depth to Water (01W) from NP (If measurement is
measurenent. only

#1 #2

In reading (1) ________________ ________________________________ ______________
Out reading ________________ _______________ ________________ ______________
Add or subtract (2)
from Out reading ________________ _______________ ________________ ______________
Sum of (I) & (2) ______________ ______________ ______________ _____________
NP to LiD ________________ ________________ ________________ ______________
ON from LiD ________________ ________________ ________________ ______________
Correction factors
of equipment ______________ ______________ ______________ _____________
Corrected ON
from LSD _________________ ________________ _______________________________

Tool used to obtain ON (float switch, magnesium (copper) screw, transducer ——if transducer, list range and serial number)____________________________________

Other equipment used (digital multimeter, recorder, etc.) List as appropriate
make_____________________ model_____________________ serial number____________

calibrated____________________________ calibration date________________________

'p

Procedure number used

Altitude of NP_______

Comments

(Units) Altitude of water level (Units)

I

I

Figure 6—6 DEPTH TO WATER FIELD LOG SHEET
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Well Name/Number _____________________________ Date___________________________
(C.D.T.)

Time (Military) #1 42 #3 #4 (C.S.T.)

Name of Operator

1.0. of Equipmeot (Vehicle or Iron Horse Number)__________________________________

Date of Last Calibration

Ccrection Factor

— To be Calibrated (Date) _________

Measuring Point (NP)_________________

(Units)

within 0.1% of subsequent
2 are necessary)

#3 #4

(Units)

I

I

I
I

p

_______________ (Units)

(Units)

(Units)

(Units)

(Units)

(Units)

(Units)L
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MONITORING EQUIPMENT

Well:______________________________

I
Date:___________________________________

Time: (Time Reference)

Name of Operator:________________________________________

I 1.0. of logging equipmett (vehicle) and/or cable reel No._________________________

Serial Number of transducer:_____________________________

I Range of transducer: 0 to (Units)

Calibration of transducer: _______________________________(mv/ft or mv/rn)

I
Voltage to transducer (measured at power supply output with transducer

attached):______________________________________________________________

I
Millivolts or volts as related to barometric pressure (1g. barometric pressure
may be 26.73 but is printed on data acquisition system as 2.67v. Therefore
entry would be 2.Slv — Z5.73 inches of Mercury:__________________________________

Other equipoent used (type. Serial Number, when calibrated)_______________________

I
TRANSDUCER CALIBRATION POINTS

FT/MN 11?. MV MV Changet

I
_______ _______ ________

I' _____ ______ _______

1 ______ _______ ________
j/ Indicate which units

1 2/ Per interval or per unit

Figure 6—7 MONITORING EQUIPMENT FIELD LOG SHEET

I
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Observed by. _______________

Hole depth_________________

Perforated intervals

Water levels measured with

Measuring point is

Static water level ________

BAILING TESTS

Type of bailer

capacity

SWAB8ING TESTS

Method of measurement (barrel • tank, etc.)

Tank dimensions: Width ____________

Capacity: 1. =

Measuring paint -

Depth Casing set ____________________

Weight of fluid at end of cleanout

Date: __________

eased interval

i.O 033

I
Ir
I

Figure 6—9 SWABBING-BAILING TEST FIELD LOG SHEET

6—11

Swabbing—bailing test form Hole Area

diameter___________

Tested interval

which is _________ below land surface.

below measuring point.

I
I
'I
I
I
I
I
I
I

I
I
I
I
I

length______________ diameter (ID) _____________

____________ length ____________ height _____________

0.1 _______ 0_al =

Depth swabbing from

ft.

Time
Bailer
or swab
trip no,

Water
removed

Depth to
water below
MP

t' • time
since dis—

charge stopped

Remarks

(temperature, color,
specific conductance,

etc. of sample)

I
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£ SE Drillingad Testing Co., b.c.
FIELD LOG OF BORING

AltO WELL INSTAU.AT1ON

'UOltCT NIASIR *110 NAMt SORINOMULL N:

PROJECT MANAGER:

LOGGED IV!

SURFACE OUflfl
ILIVATIONI OF MOLt

WRING WELL
OI*MLT*Ri DIAMETERs

CASING MATERIAL'

OCRING METHOO Flow OlTt

MaSER WV. (Net OU2U.*As

DROP (I..e.aUt START nut COaTIoN TIML
DATEr DATE:

sAaINs RECORD
—Ii

MATERIALS RECORD
I

TYPE OP AIMLVSSAtE sA..tl
NIER INTERVAL OVA MNv pM Cant

DESCRIPTION OUANTITV

TOTAL OCRING (Fflc
. TOTAL RINS (P71

NL*5R OP IT OON S&At10
TOTAL eAnND FYi
TTALREON(Pn
NLNER OP CAPS ANDIOR fl.U
SA.LR N
nONrTl .5_P —
CENT. I_F
nIJRVrV Ap IV OR NI

WEtS O1VPt4INY (V OR P0

LOCATION DIAGRAM:

Figure 6—10 FIELD LOG OF BORING AND WELL INSTALLATION
(Form 1)
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I

I
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Figure 6—11 FIELD LOG OF BORING AND WELL INSTALLATION.
(Form 2)
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6.4 SURVEY DATA
I

All site surveying will be recorded at the time of the work in

either the site logbook or a separate bound logbook, and retained in

the secured permanent site file. All entries will be made in ink,

with errors indicated by a single line through the initial entry fol-

lowed by the corrected entry and the initials of the person making the

correction.

All surveying will be conducted to an accuracy of 0.01 feet

+ 0.005 feet, thus enabling static water level measurenents to be used

to determine groundwater flow directions.

I

I

'p

I

F

I

I
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II

I
e

I
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'I
7. SAMPLE NUMBERING SYSTEM

I

I
7.1 PROJECT IDENTIFICATION

Project management is a complex and demanding process that
requires an established framework to track a project's progress.
E & E has established a Work Breakdown Structure (WBS) management plan
which is at the heart of project cost control and tracks a project's

proqress through the identification of discrete tasks or elements,

each with Its own specific identification number. The overall project

will have a six—digit alphanumeric code called the project number

sequentially followed by specific task and subtask codes. All work

performed or expenses incurred for the project will be attributed to

one of the specific task or subtask codes, thereby enabling easy

trackinq of the project's progress and cost.

For this facility, specific task and subtask codes will be

assigned for the different work segments (i.e., drilling of monitoring

wells, sampling of groundwater, etc.) following approval of the work

plan and receipt of an authorization to proceed from the Air Force.

7.2 SITE IDENTIFICATION

All environmental monitoring and sampling sites will be identi-

fied using the Air Force's standard format of a nine—digit, alphanu-

meric code consistent with that required for completion of P1 Form

2752. The identifier will be made up of the installation code, fol-

lowed by the sampling site type code and site location number. All

documentation for a specific site will include the site identification

code for ease of tracking.

7—1
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7.3 SEQUENCE NUMBER

All samples collected during the project will be identified with

an eight-digit alphanumeric code consistent with that required for

completion of AF Form 2752. All doci.mientation referencing samples

taken will be identified using this system. The sample numbers will

classify the sample as to the method and type of sample and the

calendar year, and will sequentially identify each sample taken.

7.4 SPLIT SNQLES

If required, sample splits will be obtained, one portion to be I
retained by the client and one portion to be sent to E & E's Analyti-

cal Services Center (ASC) for analysis. Identical sample nuiibers will

be attached to the two (or more) containers and documented in the site

logbook. All sample splits will be retained under standard chain-of-

custody procedures until they are relinquished to authorized person-

nel.

7.5 FIELD QC SNQLES

Additional samples taken in the field are used to evaluate both

sampling and analytical methods. The three basic categories are

blanks, duplicates, and spiked samples. Field spikes are rarely used

because complicated manipulations of measured volumes of solutions are

undesirable in the field. General criteria are that there will be

one blank sample for each 20 field samples, or for each batch, which-

ever is smaller. Approximately one in 10 samples will be takéli in

duplicate. The actual quantities and types of QC samples will be

decided by the project manager in consultation with the ASC manager.

QC samples will be labelled, preserved, transported, and secured in

exactly the sane manner as samples (see Sections 12 and 13).

Field Blanks

Various types of blanks are used to check the cleanliness of

field handling methods. Because field conditions cannot be as

rigorously controlled as they are in the laboratory, positive field

blank values are not to be subtracted from sacnple results. It is not

possible to set rules for treatment of field blank results which show

a degree of contamination. This is the responsibility of the project C
7—2

recycled paper eeotog and environnient



I
10 o4

manager and the ASC manager, and they will decide to qualify or reject

'
data taking into consideration all factors in a sampling and analysis

project. It is possible to design blanks to monitor each and every

stage of a sampling exercise: bottle cleaning, sample equipment

cleaning, sample collection, transfer to bottles, bottle decontamina-

tion, packing, and shipping. Usually, only two types of blanks are

used: the transport blank and the field equipment blank (sometimes

called the transfer blank or rinsate blank). Field staff may add

blanks if field circumstances are such that they consider normal pro-

cedures are not sufficient to prevent or control sample contamination,

or at the direction of the project manager. Rigorous documentation of

all blanks in the site logbooks is mandatory.

Transport Blanks

Transport blanks are blank samples designed to demonstrate that

the transport of sample bottles to and from the field does not result

in sample contamination. One of each type of the prepared bottles to

be used during sample collection is filled with pure water, capped,

and labelled. The project manager may or may not inform the labora-

tory that this sample is a blank. If the laboratory is not informed,

it is permissible to put false identifying information on the label.

If this is done, then the project manager must be responsible for

preparation of the final report to the client or agency so that the

information on that blank does not show up as a mysterious additional

sample. Full documentation must be made in the site logbook.

The blank sample is transported to the site, unpacked, carried

into the sampling area, labelled, decontaminated, packed, and shipped

back to the laboratory. As far as possible, it should receive the

same treatment as a real sample except that the bottle is not opened

at any time.

Field Equipment Blanks

Field equipment blanks are blank samples (sometimes called

transfer blanks or rinsate blanks) designed to demonstrate that sam-

pling equipment has been properly prepared and cleaned before field

use, and that cleaning procedures between samples are sufficient to

minimize cross contamination. If a sampling team is familiar with a

7—3
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particular site, they may be able to predict which areas or samples

are likely to have the highest concentration of contaminants. Unless

other constraints apply, these samples should be taken last to avoid

excessive contamination of sampling equipment.

Held equipment blanks can be taken before the sampling apparatus

is used to collect any samples at the beginning of the day. In this

case, the blanks are used to test the initial preparation of the sam-

pling apparatus. The sampler (bailer, split spoon, coliwasa, etc.) is

rinsed with pure water (or, in some cases, solvent) and the rinsate is

collected and treated as any other sample. Alternatively, or in addi-

tion, field equipment blanks can be taken during a sampling run, in

which case they serve to test the efficiency of the field cleaning

procedures used to prevent cross contamination. The equipment is

cleaned in the recomended way, then rinsed with water (or solvent)

which is then collected. In either case, it is the responsibility of

the project manager and the ASC manager to interpret the results and

reject or qualify data accordingly.

Duplicate Samples

Approximately one in 10 samples will be taken in duplicate.

Duplicate samples are identical samples (same place and time, or

immediately consecutive) placed in identical containers and treated as

normal samples. For the purpose of data reporting, one is arbitrarily

designated the sample, the other as the duplicate. Both sets of

results are reported (not averaged) to give an indication of the

precision of the sampling and analytical methods.

The project manager decides which samples are to be duplicated

and whether or not to inform the laboratory. If the project manager

wishes to make an assessment of the laboratory's precision without the

laboratory's knowledge, the duplicate sample can either be labelled

simply "duplicate" or with some false identifying information (e.g., a

non—existent monitoring well identification ntanber). In this case it

is the project manager's responsibility to assess data quality on the

basis of the duplicate results.

C
1
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8. DRILLING AND INSTALLATION OF GROUNDWATER MONITORING WELLS

I

I

I
8.1 DRILLING

E & E employs a wide range of soil and rock boring techniques,

I
including those using drive casing; both solid— and hollow—stem

augers; water, air, and mud rotary and reverse rotary drills; and

cable tools. The data requirsi,ents for a given well dictate the size

I and depth of the well, the materials to be used in its construction,

and, ultimately, the method of its installation. Table 8-1 lists some

' available drilling methods and their limitations.

E & E's approach to well drilling and boring design will depend

I
on the specific nature of the past operation, the present data needs,

the current environmental setting at each site, and any projected

renedial actions. The drilling program will have detailed specifica-

I tions of procedures and techniques for well and boring location, type,

and design; sample collection, preservation, and transportation;

I
analytical procedures; and chain—of—custody control. The use of such

specifications will avoid the "hit—or—miss" approach that is typical

I
of less sophisticated programs and will eliminate hidden costs.

Soil samples will be taken every 5 feet (unless otherwise speci-

fied by the Air Force) and at every change in strata by driving a

I 2—inch outside diameter, 2-foot-long split-spoon sampler. Samples

will be inspected in the field by a qualified hydrogeologist who will

I
establish site stratigraphy and geologic trends. All field data will

be documented in a well log (Figure 8—1) that will be presented to the

I
Air Force. The driller will be required to keep a similar log to

serve as a cross-check of the accuracy of the field notes. Represen-

tative portions of each sample will be retained in labeled jars.

I
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Table 8—1

501€ AVAILABLE DRILLING
METHODS AND THEIR LIMITATIONS

II
Method Assets and Limitations

Drive casing Inexpensive and excellent for shallow, small—
diameter wells. Vertical samples can be obtained
by split—spoon and Shelby tube samplers with rela-
tive ease. Equipment is mobile and can be moved
to virtually any location. Equipment can be ob-
tained with coring capabilities. However, the
method is relatively slow and is limited to about
100 to 150 feet in depth. A supply of drilling
water is necessary. This water is introduced
into the boring, thus creating potential cross—
contamination or dilution problems. Trothle can
be encountered with boulders and coarse gravel.

Hollow—stem Inexpensive and particularly well—suited to
auger shallow wells in unconsolidated formations. Drill

rigs are highly mobile and easy to set up. No
drilling fluid or washwater is required. Soil and
water samples and bedrock cores can be taken
through hollow—stem rigs. However, drilling
depths are limited to 100 to 150 feet——often less
in tight formations or coarse gravels. If boul-
ders are encountered, it is usually necessary to
abandon the hole.

Hydraulic Fast and well—suited to drilling larger—diameter
rotary wells in consolidated and unconsolidated forma-

tions. Much greater depths can be attained by
this method. Core samples can be collected. The
chief drawbacks are the expense, complexity of
equipment operation, and difficulty in obtaining
undisturbed soil samples. In addition, a supply
of drilling water is necessary. This water is
introduced into the boring, thus creating poten-
tial cross—contamination or dilution problems.

Air rotary Similar to the hydraulic rotary, this method hag
the added advantage of not having to use drilling
fluids while offering.the versatility of being
able to use a conventional roller cone bit and mud
puap. Air rotary is probably the fastest drilling
method available. However, the borehole size
generally is limited to eight inches.

Cable tool Relatively simple to operate and can be employed
to drill large—diameter wells in consolidated and
unconsolidated formations. Core samples can be
collected. However, tends to be slow and drilling
water may dilute formation water.

I

I

e
I
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Bedrock cores are obtained by the use of diamond-tipped core bar-

rels. All cores will be retained for future study, which may include

microscopic examination of rock thin sections under a petrographic

microscope to determine rock type, extent of microfracturing, and the

like. Knowledge of these properties could aid team hydrogeologists in
(

assessing the likelihood of the bedrock regime's acting as a conduit

for off—site migration of contaminants. All drilling and boring will

be conducted with strict adherence to ASTM standards, if applicable.

If drilling is conducted in areas suspected of being contaminated

by volatile organics, samples of drilling spoils will be collected and

placed in 50-mL vials with Teflon—coated septa. "Head—space" samples

will be withdrawn and field—screened, using a Century Model 128 OVA,

to estimate total volatile organic contamination. These data

subsequently will be used to help delineate the vertical extent of

contamination, establish the interval over which the well will be

screened, and help characterize the contamination in order to

determine the level of respiratory protection required on—site.

Stringent safety regulations will be adhered to by all E & E per-

sonnel and subcontractors. An in—depth description of the E & E

corporate health and safety program, which will be followed by person-

nel working on Air Force projects, can be provided upon request.

8.2 SOIL SAMPLING

Soil samples will be taken at 5—foot intervals or, if warranted,

on a continuous basis using split—spoon samplers. Shelby tube samples

of undisturbed soil will be obtained for laboratory analysis of param-

eters such as hydraulic conductivity, shearing strength, and porosity.

Bedrock will be obtained using diamond—tipped core barrels. The bed-

rock cores may be taken to the depth at which the well will be

screened.

As soil samples are taken from the split spoon, an OVA will be

used to "sniff" them for the presence of organic vapors. Samples will

be forwarded to E & E's ASC for additional evaluation, either as

composite or discrete samples.

All soils will be classified on—site by a geologist using the

Unified Soil Classification Scheme.

8-4
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I Each containerized soil sample to be used in a composite will be

P
sieved through a No. B mesh screen to remove stones and debris.

Screening will be accomplished using a Teflon scraper to force

material through the screen. This insures that the sample weight is

not distorted by stones and debris with respect to any compound that

may be present. The screened sample will then be weighed and returned

to its original container for storage until all soil samples have been

screened. The weight of the screened samples will be recorded for

future use.

I
A portion of each screened sample will then be weighed to provide

equal portions for the homogenization step. The weighed portions will

be mixed thoroughly in a prepared 16—ounce sample bottle using a

I spatula. A homogeneous mixture will be attained by stirring the

sample at least 10 to 15 times. The mixed sample will then be placed

I
on a Teflon sheet and shaped into a rectangular form of even thick-

ness. The rectangle will then be quartered: two diagonal quarters

I
will be combined as the client composite; the alternate diagonal

quarters will be combined as a storage composite. For storage, the

'
composites will be placed in prepared container, sealed, and accomp-

anied by appropriate sample control records. The storage composites

will be held at the ASC in a secured storage area until the project is

I complete.

The soil composites for volatile organic analysis will be pre—

I
pared in the following manner. During field operations, a portion of

each soil sample will be placed in a 40—mL borosilicate vial. Equal

I
portions of soil will be removed from each vial and placed in the com-

posite vial. The composite samples will then be mixed quickly and the

vial sealed.

I More detailed soil contamination data will be required if soils

contaminated with hazardous materials are to be excavated and removed

I
to approved disposal facilities. For this type of investigation, the

surface of the disposal site will be surveyed and gridded into areas

I
of approximately 1,000 square feet. (Grid size may vary, depending on

the nature of the site and underlying soils.) A borehole will be

installed at the center of each grid square; soil samples will be

I taken at the ground surface and at 5—foot intervals until the appro—

priate depth has been reached. This depth may vary from as

8-5
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little as 5 feet in areas underlain by compact clays to as much as 100

feet in areas underlain by coarse sand and gravel. The result of this

type of study is a three—dimensional representation of the soil

beneath the site to the appropriate depth, with contaminant data for

each block.

Surface water drainage channel soil samples will be taken to a

depth of 12 inches, typically at 50—foot intervals, to a distance of

150 feet from the site boundary alonq each channel.

8.3 MONITORING WEI.L CONSTRUCTION AND COMPLETION

Upon completion of the borehole, team hydrogeologists will super-

vise the installation of the monitoring well(s). The type of mate-

rials used in well construction will vary according to data require-

ments. For example, in a shallow, unconsolidated glacial aquifer con—

taninated by volatile organic contaminants, the project team normally

would specify 2—inch diameter PVC pipe with threaded joints. If con-

tamination by certain ketones or aromatic compounds is suspected, it

may be necessary to specify stainless steel casing in order to elimi-

nate potential chemical reactions that could occur if PVC were used. I

A Johnson—Keck submersible pump would be specified for purging and a (p.

Teflon bailer would be specified for sampling. Other variables could

include the length of well screen, screen slot size, type of backfill

to be used, type and lenqth of seal or grout, and type of well secur-

ity to be used. All variables will be considered carefully and the

best design for the job will be presented to the USAF-OEHL project

engineer for approval.

Figure 8—2 shows three alternative types of monitoring wells,

each designed to address a different set of data requirements:

• Fully screened wells are used to enable the hydrogeologist to

obtain a composite sample of groundwater to establish compli—

ance points and detect the presence of any aquifer contamina-

tion. Their use also is recomended in conducting pumping

tests to obtain accurate measurements of aquifer response.

• Bedrock wells enable selective sampling of the bedrock aquifer

in order to measure groundwater quality and to evaluate the Cinteraction between bedrock and unconsolidated aquifers.
t
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• Fixed-level wells are utilized to take isolated samples from

individual strata suspected of containing contaminated ground-

water. These wells also can provide an early warning system

to detect the movement of contamination into isolated,

pollutant—free aquifers. Great care will be taken to preclude

the possibility of cross—contamination of aquifers by care-

fully reviewing geologic and geophysical data, conducting

field analyses of soil samples for contamination, and the

placing of qrouting material at confining layers.

When drilling in a potentially contaminated environment, it will

be necessary to collect and dispose of drilling spoils and washwater

and to dispose of or properly decontaminate protective equipment.

Furthermore, to prevent cross-contamination between wells, it will be

imperative to decontaminate all drilling equipment between wells (see

Section 11.1). This may necessitate steam cleaning the equipment,

rinsing it with a solvent, and then subjecting it to a second steam

cleaning. Subject to all pertinent local, state, and federal regula-

tions, decontamination wastes will be containerized and all contami-

nated wastes generated on—site subsequently will be removed to an

approved disposal facility by a licensed hazardous waste hauler.

Unless otherwise specified, E & E will design all wells as per-

manent saniplina locations. Therefore, care will be taken to locate

the wells so that they may be incorporated into future monitoring and

remedial ooerations. Concrete caps and protective, lockable steel

casings will be installed around each well, thus reducing the possi-

bility of vandalism while insuring sample inteqrity.

All well casing top elevations will be surveyed to an accuracy of I
feet, thus enabling static water level measurements to be used

to determine groundwater flow directions.

All drilling operations, installation procedures, sampling data,

and waste disposal operations will be fully doci.mented in bound field

books to assure that the highest degree of care has been taken in com-

pleting all required rk.

r
I
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* Ooss• 8.4 WELL DEVELOPMENT

'
At least 48 hours after internal mortar placement, the monitoring

wells will be developed according to procedures prescribed below.

Well development will be conducted using either a submersible pump,

I
airlift methods, or a bottom discharge bailer, with or without a surge

block. The wells will be drilled without the use of drilling fluid

and a minimum of five times the amount of the standing water volume in

I the well, including the well screen, casing, and saturated annulus

(assuming 30% porosity), will be removed. Wells will be developed

until the well water is clear to the unaided eye, the sediment thick-

ness remaining in the well is less than 5% of the screen length, and

I
the five well volumes (described above) have been removed.

Well development also will include washing the entire well cap

and the interior of the well casing above the water table using only

I water from that well. The result of this operation will be a well

casing that is free of extraneous material (grout, bentonite, sand,

I etc.) inside the riser, well cap, and blank casing between the top of

the well casing and the water table. This washing will be conducted

' before and/or during development, not after development.

The following data will be recorded as part of well development:

I . Well designation;

I a Date(s) of well installation;

• Date(s) and time of well development;

• Static water level from top of well casing before 24 hours

I after development;

I
• Quantity of water lost:

— During drilling and

— During fluid purging;

II
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• Ouantity of fluid in well prior to development

— Static water level and

— Contained in saturated annulus;

• Field measurement of pH before, twice during, and after

development;

• Field measuranent of specific conductance before, twice

during, and after development;

• Depth from top of well casing to bottom of well (from

diagram);

• Screen length (from diagram);

I• Depth from top of well casing to top of sediment inside well,

before and after development:

• Physical characteristics of renoved water, including changes

during development in clarity, color, and particulates;

• Type and size/capacity of ptanp and/or bailer used;

• Description of surge technique, if used;

• Height of well casing above ground surface; and

• Ouantity of fluid/water renoved and time of removal.

The water renoved from a well during development will be stored

on-site in bulk containers or drums for proper disposal if the water

is contaminated.

Ir
t
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8.5 GEOPHYSICAL LOGGING

All boreholes for monitoring wells will be geophysically logged

for the purpose of cataloging and correlating lithology and strati-

graphy. Because the boreholes will be drilled without the use of

I
drilling fluids, it is recont'nended that calibrated nuclear logs, such

as neutron and gaiima—gaiirna, along with natural gamma logs, be used.
Electric logs, such as spontaneous potential and resistivity, cannot

I be run due to the lack of drilling mud and, although there may be some
water in the drill hole, it is not anticipated that the water height

I will be sufficient to allow meaningful surveys to be performed.
Nuclear logs will supply information pertaining to lithology, stratiq—

I raphy, total porosity or bulk density, and moisture content. The
advantage of these logs is that they can be used in either cased or
uncased boreholes. As a cost-saving benefit, E & E recommends that

I all geophysical logging be performed upon completion of all well con-

struction, to minimize standby costs.

I
Table 8—2 contains a summary of log applications that may be used

for this project, and the types of information that may be obtained
from each.

I
I

I

I

I

I
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I

Table 8—2

SLflIARV Of LOG APPLICATIONS I
Widely Available Logging

Required Information Techniques that Might be Used

Lithology and stratigraphic Electric, sonic, and caliper logs
correlation of aquifers and in ope' holes; nuclear logs in
associated rocks open or cased holes

Total porosity or bulk Calibrated sonic logs in open
density holes; calibrated neutron and

gamma—ganma logs in open or
cased holes

Location of water level or Electric, temperature, and fluid
saturated zones conductivity in open holes or

inside casings; neutron and gauss—
gamma logs in open holes or out-
side casings -

d
I
I
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9. AQUIFER TESTING

I

I

I The movement of groundwater and any associated contaminant plume

through an aquifer is controlled by the physical characteristics of

I
the medium and the hydraulic head gradient. Changes in the potentio—

metric surface caused by the pumping of local wells can be evaluated

I
to determine formation permeabilities, specific yield, drawdown, and

extent of cones of depression. All of these oroperties are important

in assessing the potential imoact of a contaminant plume on local

groundwater quality. Artificial changes in the hydraulic head caused

by withdrawinq water from the aquifer can locally distort the

I
potentiometric surface and alter the flow direction of a contaminant

plume. Proper placement of a pumping well may locally lower the water

I
table, effectively isolating a potential source of contamination from

contact with the groundwater. A puning well situated in a contami—

I
nant plume can be incorporated into a remedial action plan to remove

the contaminated water for treatment purposes. A pumping well also

can be used as a diagnostic tool to determine the hydraulic connection

I
between adjacent aquifers in order to aid in the siting of proposed

landfills, lagoons, and waste storage sites.

I
By interpreting the aquifer response to any of a variety of field

tests, E & E hydrogeologists infer data pertaining to transmissivity,

I
storativity, and boundary conditions, as well as data pertinent to the

movement and extent of contaminant plumes.

Existing wells will be used whenever possible to reduce project

costs. Generally, a well diameter of at least four inches will be

needed. Three or more observation wells usually will be specified.

9—1
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The wells will provide the water table data for varying distances from

the pumping well, which will be used to determine the size and shape S
of the cone of depression and the aquifer transmissivity. I

E & E will supervise the design and installation of suitable

wells. Pumping wells will be of sufficient size to accommodate stand—
I

ard submersible pumps and generally will be screened over the entire

saturated thickness of the aquifer. Observation wells will be sited

to provide the data thought to be necessary and will be screened in

the proper strata to accurately gage the aquifer response to pumping.

Normally, a pumping test will be conducted as a 72—hour step-

drawdown test. E & E personnel will monitor the wells for the full

duration of the test (discharge rates will be measured by a free dis-

charge pipe orifice or by a commercially available flow meter).

Hydrogeologists will evaluate the data using type curves for both
Itime-drawdown and distance—drawdown solutions. The methodologies

pioneered by C.V. Theis in 1935 will be used to analyze confined aqui-

fer situations; the methodologies develooed by S.P. Neuman in 1975

will be used to analyze unconfined aquifer systems.

When pumping tests are conducted in contaminated environments,
(U,,

periodic sampling will be conducted to enable E & E hydrogeologists to

assess changes in pollutant content and to determine the effects of

pumpaqe on the contaminant plume. The discharge of contaminated

groundwater generated by a pumping test may need to be contained or

may require a National/State Pollutant Discharge Elimination System

permit from the appropriate regulatory agency if it is discharged to a

sewer or to a body of surface water. E & E will assist in the acqui-
I

sition of any required permits.

On a smaller scale, individual piezometer wells can be used to
I

conduct in-situ permeability tests. Such tests involve creating an

instantaneous head change in the piezometer and then recording head

recovery versus time as the water level gradually returns to its

static condition. In—situ permeability tests are of two types:

"slug" tests, in which a volume of water is instantaneously added, and
I

"bail" or "pump" tests, in which a volume of water is instantaneously

removed. The method that E & E most connonly uses to interpret these

e
I

9-2
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I data and derive a permeability number is the method of Hvorslev*,

'
which uses time/head—change data to graphically calculate a factor,

"basic time lag." Then, for a piezometer screen length of L, a

sandpack radius of R, and a well casing radius of r, the permeability,

K, is defined as:

r2in (L/R)

I 2L T,

I
The computation of K for each piezometer allows a hydrogeologist to

compute the actual rate at which the groundwater (and thus contami—

I
nants) leaves the site by applying the following version of the common

Darcy equation for groundwater flow:

I Q =

I where Q is groundwater discharge; K is permeability; i is hydraulic

gradient (derived from piezometer water levels); and A is cross-

'
sectional area perpendicular to flow.

A typical aquifer test will include collection of background data

for siting purposes, installation of a discharge well and three obser—

I vation wells, monitoring to establish background conditions, perfor-

rnance of a 72—hour pump test, and interpretation of the results.

I

I

I

I

I ______________

I
*Hvorslev, M.J., 1951, "Time Lag and Soil Permeability in Groundwater
Observations," United States Army Corps of Engineers, Waterways
Experiment Station Bulletin 36, Vi;ksburg, Mississippi.

I
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10. GROUNDWATER MONITORING AND SAMPLING

I

I

I
10.1 GROUNDWATER LEVEL MEASUREMENT

Water levels will be measured at all monitoring wells and surface

'
water staff gaging stations on a monthly basis. Work will be per-

formed in accordance with established safety requirements by either

contractor or subcontractor personnel. All measurements will be taken

to within 0.01 foot.

The top of the interior casing of all monitoring wells will be

marked at one point, which will be surveyed to determine its eleva-

tion. The depth of the water table below the top of the casing will

I
be determined by a steel tape or electric water level indicator. All

equipuent will be decontaminated between wells to prevent cross- con-

I

tamination.

10.2 SURVEYING OF WELLS

I
Following completion of the installation of the final well, each

installed well location will be surveyed to determine map coordinates

(Univeral Transverse Mercator, State Planar, or latitude/longitude) to

I within one meter and entered onto a site map. Elevations of both the

ground surface and the top of the well riser will be surveyed to

I within 0.01 foot (+ 0.005 foot if possible) using the National Geodata

Vertical Datum of 1929. These data will become part of the permanent

I
site file.

10.3 ON-SITE ANALYSIS

I Groundwater sampling and analysis will involve the following

p
steps:

10-I
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• Measurement of the static water level;

• Purging of several well volumes;

• Acquisition of the sample;

• On—site analysis: and

• Off—site analysis (see Section 10.4).

Before any water is drawn from a well, the static water level

depth from the top of the casing is measured, then the well is purged.

If the well can be completely dewatered, the purging process consists

of removing a volume equivalent to twice the volume of the standing I
water originally contained within the monitoring well plus the sur-

rounding sand or gravel pack, if present. If the well cannot be

dewatered (because the specific yield is relatively large), the purg-

ing consists of the removal of at least five standing volumes (possi-

bly more, depending on the results of pH and specific conductivity

testing conducted on the purge water in time series). The values are

time plotted and the purging process is considered complete when the I
values have stabilized. In most cases, a submersible pump is used to

accompli&h this purging. The most versatile pump of this type is the

small—diameter stainless steel Johnson—Keck pump, which is battery

operated and small enough to fit into two—inch diameter wells.

To avoid sample cross-contamination, E & E uses bailers —

constructed of Teflon, PVC, or stainless steel. Each bailer is

thoroughly decontaminated before it is used in the next well. Bailer

size depends on the requirements of each project. The bailers are

constructed of Teflon—extruded, heavy wall tubing and are plugged at

the bottom with a short length of Teflon—extruded rod (no glue is

used). Water enters the bailer both from the open top and from the

bottom through a 3/4—inch hole. It is prevented from flowing out of

the hole by a one—inch glass marble, which rests in a conical seat

machined into the top of the plug.

On—site analysis is generally restricted to pH, conductivity, and

surveys for organic vapors. pH and conductivity are routinely checked

during purging operations to determine steady-state conditions

between the water within the well column and the existing groundwater.

In areas of potential contamination, a flame ionization or photoioni—

zation instrument is routinely used to survey the groundwater during

10-2
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I joe34I purging and the water samples for organic vapors in order to determine

the potential health hazards.

10.4 SAMPLING FOR OFF-SITE ANALYSIS

I
Sampling of qroundwater for off-site analysis is conducted in the

sane manner as sampling for on—site analysis as described in Section

I
10.3, with the addition that the water samples are containerized and

shipped to an outside laboratory for analysis as described in Sections

12 and 13.

I

I

I

I

b
I
I

I

I

I

I

I

I,
10-3
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11. DECONTAMINATION PROCEDURES

I

I

Decontamination of personnel and equipment is an important ele-

ment of site safety operations. Proper decontamination prevents

I sample cross-contamination and contamination of personnel, vehicles,

and the public; moreover, it supports quality control. Decontamina-

I
tion at the site involves the use of field decontamination stations

for personnel, equipment, and clothing.

The decontamination process is designed to control the spread of

contaminants to clean areas by physically reitoving or chemically

neutralizing the contaminants. The following subsections delineate

I the basic decontamination processes for various pieces of field equip—

rnent and describe a sample personnel decontamination set-up for a

I
Level B or C site. The actual decontamination layout is generally

site—specific but would include most, if not all, of the described

I
stations. A Level 0 site would involve less protective clothing and

fewer stations.

Decontamination procedures normally take place in the contamina—

I tion reduction area (see Figure 11—1). In this area, all equipment

which entered the site is cleaned prior to moving off—site and outside

I
of the contamination control line. Table 11—1 identifies various

decontamination wash solutions which can be used depending on the

site—specific hazards encountered.

11.1 DRILLING, SOIL SAMPLING, AND MONITORING WELL. INSTALLATION

I Prior to use in the field, and between sampling locations, all

P
equipent, including the full auger rig and all auger flights, will be

11—i
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decontaminated using the following cleaning procedures. At least 200

feet of auger will be dedicated to the rig prior to the initiation of

drilling. Drilling will be carried out on a plastic tarp pad, nomi—

nally 20 by 20 feet. Drill cuttings will be collected on the pad dur-

ing drilling. Once a hole has been completed, the used augers will be
LI

fully cleaned on the pad and the washings will be collected in the

cuttings on the pad. The cleaned augers will be returned to the work-

ing rig.

The equipment washing procedure is as follows:

• The auger flight will be steam—cleaned.

• The auger flight will be fully rinsed with methanol, an

organic solvent that is easily volatilized, is not a priority

pollutant, and therefore cannot introduce extraneous contanii—

nation to the site.

• The auger will be thoroughly rinsed with distilled water and

allowed to air—dry.

All soil sampling equipment including split spoons, stainless

steel spatulas, screens, and pans will be decontaminated by washing in

laboratory-grade detergent, rinsing three times with tap water, rins-

ing with either pesticide—grade acetone or methanol, and then rinsing

with ASTM Type I water. The equipment will be air-dried prior to

repeated use. If weather conditions or other factors prohibit air-
I

drying, the equipment will be dried in an oven at 105°C for 15 minutes

and allowed to return to room temperature prior to use.

11.2 WELL DEVELOPMENT N'40 AQUIFER TESTING

All equipment used during well development and aquifer testing [
will either be cleaned/decontaminated or new prior to placement into

the well. Equipment such as submersible pumps will be thoroughly

decontaminated using the procedures identified in Section 11.1

Several items such as monofilament line, rope, and tubing purchased

new will be rinsed with ASTM Type I water.

¶
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I Following completion of well development and aquifer testing at

'
each well, the equipment removed from the well will be considered as

contaminated and subject to the same decontamination process or dis-

carded prior to use in another well.

11.3 WATER LEVEL MEASUREMENTS

Water level measurerients will generally be taken using a steel

I tape or electronic water level indicator. All equipment entering the

well will be washed and rinsed prior to insertion into the well

I
according to the procedures specified in Section 11.1. Upon comple-

tion of the measurement at each well, the equipment will be subjected

I
to the same decontamination process prior to use on any additional

wells in order to prevent cross—contamination.

1 11.4 WATER SAMPLING

Water sanplinq equiçnent (pinps, bailers, glass sampling jars,

I
etc.) will be cleaned prior to use in any sampling work accordinq to

the procedures described in Section 11.1. Following completion of

' sampling at a specific point, all equipment will be subjected to the

same decontamination process to prevent cross—contamination between

I
sampling points.

11.5 SEDIMENT SAMPLING

1
Sediment sampling equipment such as stainless steel scoops,

sieves, augers, split spoons, and dredges will be subjected to the

I
same decontamination procedures as other field equipment both prior to

and imediately following use at each sampling site.

I 11.6 PERSONNEL DECONTAMINATION

Avoidance of contamination is the first and best method for pre—

I
venting the spread of contamination from a hazardous site. Every

effort should be made to prevent direct contact with the contaminant.

I
Careful planning, knowledge of the contaminant, and attention to where

one puts ones hands and feet are all important. Simple common—sense

rules of contamination avoidance include not sitting down, not leaning

I against drums or debris, and not putting equiiiient on the ground.

1, 11-5
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No one should enter a site alone, though all tasks should be I

accomplished with as few team members as possible. Thus, exposure is

limited to a minimum number of team menbers, and the ultimate process

of decontamination is simplified.

The first step in the decontamination process may well take place
I

while the team is still on or just off the hazardous site but still in

the exclusion area. This is especially true if there is known heavy

ground contamination. In areas of spills or heavy leachate runoff,

the protective boots will become heavily contaminated. As the team

leaves these areas en route to the personnel decontamination station I
(POS), a boot rinse with a detergent solution (from a pre—positioned

container) will significantly reduce the spread of contamination along I
the egress route.

The PDS will be established within the contamination reduction

area upwind of the hazardous substance site. The PDS will be located

between the hot line (upwind boundary of the exclusion area) and the

support (clean) area boundary. Figure 11—1 illustrates the organiza.- I
tion of the field operations area.

The PDS provides a controlled decontamination and undressing sys-

tem designed to avoid the transfer of chemical contamination from pro-

tective clothing or equipment to the individual. It must be estab-

lished before the team enters the contaminated area so that members

can immediately and safely cope with an emergency. Team members must

be briefed on decontamination procedures prior to entering the con- I
taminated area. When the team leaves the area, extreme care must be

taken to insure that proper decontamination is performed. Failure to
I

observe these procedures could result in personal injury.

11.6.1 Organization and Operation of the Personnel Decontamination
Station (PDS)

The project team leader must exercise professional judgment in I
determining how the P05 will be organized and what decontaniinants will

be used. Factors he must consider include:

• The extent and type of hazard expected;

• Explosive potential;

• Meteorological conditions; e
11—6
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•'Tbpography; 1.0 O/.s,

, • Levels of protection selected; and

• Availability of equipment and supplies.

This section describes the layout of a P05 for personnel dressed in

I Levels B and C protection.

I Set-up for Levels B and C Decontamination

Figure 11-2 illustrates a P05 designed to support personnel work—

I
ing in Level B or Level C protection. The following is a description

of the PDS layout by station.

I S Station A - Equipment Drop: A plastic ground sheet on which

field equipnent is placed by returning members of the 'crk

I party.

I
• Station B - Decontamination of Outer Garments: A wash tub

filled with the appropriate decontamination solution.

b . Station C - Rinse of Outer Garments: A wash tub filled with a

water rinse.

I
_______________• Station D - Boot Removal: A bench or stool for personnel to

I
sit on during reiioval of the boot covers; and a plastic-lined

container for disposal of booties.

I I Station E — Glove Decontamination and Rinse: A portable table

containing a small bucket of decontamination solution and

I water rinse.

I
. Station F - Boot Decontamination and Rinse: A small bench or

stool for personnel to sit on during decontamination; a wash

tub containing the appropriate decontamination solution; a

I wash tub containing a water rinse; and a small can for

disposal of masking tape.

I

I.
11—7
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I s Station G - Boot and Outer Garment Removal: A bench or stool
I

to sit on during removal of boots, aprons, and gloves; and

three 32—gallon plastic—lined containers for segregating

boots, aprons, and gloves.

• Station H - Removal of Respirator: A portable table approxi-

mately 30 meters upwind from Station G on which the self- con—

I tamed breathing apparatus or air-purifying respirators are

'

placed,

• Station I - Removal of Cotton Garments: A 32-gallon plastic-

lined container for disposal of all cotton garments.

• Station J — Field Shower (Optional): A field shower set-up.

If impractical or not available, a wash point (container of

I

water, soap, and paper towels) should be provided.

• Station K - Redress and First Aid (Optional): A location to

'
redress and render first aid as necessary. This station

separates the contamination reduction area from the support

i
(clean) area.

I

Levels B and C Decontamination Equipment and Procedures

Station A. Equipment such as instrunentation, sample jars, and

I
sampling devices removed from the hazardous site should be placed on

the equipment drop at this station. The plastic sheet used for this

purpose is positioned on the downwind side of the hot line just inside

I the exclusion area. Equipment should be decontaminated by P05

operators only after all work party members have been processed

1 through the POS. Gross contamination can be removed from equipment

either by carefully stripping off protective covers such as pastic

I
bags or through a wash process using an appropriate decontamination

solution and water. Protective covers which are removed from the

equipment can be placed in the same container as the disposable

booties at Station 0. Equipment should be thoroughly decontaminated

before taking it across the hot line.

1 11—9
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Station B. This station is the initial and mast critical step in

the personnel decontamination process. The individual being decon-

taminated should be directed to stand in the wash tub while the PUS

operator, using long—handled brushes, carefully decontaminates all

outer rubber garments. Care should be exercised when decontaminating
I

personnel wearing Level B and Level C protection to avoid splashing

with decontamination solution.

Station C. This station is a rinse station. Again, the individ-

ual being decontaminated should be directed to stand in the wash tub. I
Care again must be exercised in rinsing the rubber garments.

______
I

Station 0. Prior to crossing the hot line, the work party member

should remove disposable booties and place them in the receptacle

located at this station.

Station E. At this station, work party members will decontami-

nate and rinse their gloves. A field table is recomended to elevate
r

the decontamination and rinse solution to waist height.

Station F. Work party members will sit on the bench provided

while PUS operators will sequentially decontaminate and rinse the

boots. The small container located between Stations F and G is used

to dispose of all used masking tape.

Station G. Work party members will sit on the bench provided and F
sequentially remove their boots, apron, and gloves.

Station I. The individual will remove all cloth undergarments

such as coveralls, socks, and underwear, and place them in the con—

tamer provided.

Station J. This station is a field shower facility. If a shower

is not available, personnel should as a minimum wash their hands and

faces before leaving the site. Personnel should be instructed that a/

shower is required to complete the decontamination process. /

/ C

11-10
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Station K. After showering, work party members will redress into

clean clothes and receive first aid (e.g., treatment of minor cuts and

bruises), if required. The individual then leaves the POS and moves

into the support area.

11.6.2 Preparation of Decontamination Solutions

Ideally, the decontamination solution used should react with and

chemically neutralize the contaminants found at a hazardous substance

site. However, since the contaminants on a particular site will be

unknown in most cases, a decontaminant is more often chosen based on

its ability to physically remove (dissolve or suspend) the contaminant

in question.

In all decontamination operations water is a recommended solvent.

Organic solvents dry the skin and are often more toxic than the hazard

one is trying to eliminate. These solvents also accelerate the

deterioration and penetration of protective clothing. Water, on the

other hand, does not damage protective clothing and does not contrib-

ute to secondary contamination.

It must be recognized that there are no universal decontaminants

and the project team leader will often be required to make a profes-

sional judgment regarding this matter. Table 11—1 lists chemical

mixtures suggested as readily available general-purpose decontami-

nants. Their application and instructions for preparation are also

presented in the table.

11.6.3 Closure of the PDS

When the PDS is no longer needed, it should be closed down by the

PDS operators. All disposable clothing and plastic sheeting used dur-

ing the operation should be double—bagged and either contained on—

site or removed to an approved off-site disposal facility. Decon and

rinse solution could be discarded on—site or also removed to an

approved disposal facility. Reusable rubber clothing should be dried

and prepared for future use. (If gross contamination has occurred,

additional decontamination of these items may be required.) Cloth

items should be baqged and removed from the site for final cleaning.

All wash tubs, pails, containers, etc., should be thoroughly washed,

rinsed, and dried prior to removal from the site.

11—11
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I

12. SAfdPLE HANDLING AND PACKING

I

I

I
12.1 SPLIT SAMPLE PROCEDURES

When split samples are requested, identical sample tags will be

attached by E & E personnel to the two (or more) containers. The

E & E sample will be clearly marked as such and treated in accordance

with normal procedures. Any other split samples will remain subject

I
to chain—of—custody procedures until they are relinquished to the per-

son requesting them. E & E personnel also may be required to comply

'
with the custodial procedures preferred by the person requesting the

split samples; these procedures will be complied with on a case—by-

case basis. All split samples will be docunented in the site logbook.

12.2 SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

I
In order to preserve sample integrity either for physical, cheni-

cal, or biological analyses as well as to have a sufficient volume of

I
each sample for analysis, all samples will be collected in the appro-

priate containers, preserved when required, and stored at the appro-

priate temperature. Various sample containers (e.g., glass, plastic)

I and container sizes will be used, depending on the specific analyses

required. Table 12—1 lists the sample containers, preservatives, and

I holding times to be used to analyze for the priority pollutants listed

in 40 Code of Federal Regulations (CFR) Part 136. Table 12—2 lists

I
the sample bottles to be used, the volumes, the preservatives, and the

holding times for biological parameters, physical parameters, metals,

I
inorganic and nonmetallic compounds, and organic compounds. All of

the listed sample containers, preservatives, and holding times in the

'
tables are approved and/or recomended by EPA.

12—1
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Table 12—1

RECOTThIENDED SAMPLE STORAGE, PRESERVATION,
AM) HOLDING TINES OF PRIORITY POLLUTANTS:

EPA 40 CFR 136

10 07
I
I

4

Parameter Container* Preservative I-klding Time

Purgeable halocarbons A 4°C 7 days

Purgeable aromatics A 4°C 7 days

Acrolein ecrylonitrile A 4°C 7 days

Phenols B 4°C **

Benzidines B 4°C •'
Phthalate esters B 4°C '
Nit rosamines B 4°C **

Orqa-iochlorine pesticides and ly— B

chlorinated biphenlys (PCBs)
4°C fl

Nitroaratnatics and isopharone B 4°C '-*

Polynuclear aromatic hydrocarbons B 4°C •
Haloethers - B 4°C **

thiorinated halocarbons B 4°C "
2 ,3,7,8—tetrachloro—dibenzo—p—dioxin 8 4°C -.
Purgeables A 4°C 7 days

Base/neutrals, acids, and pesticides B 4°C '
EPA 40 CFR 141: Trihalacrethanes (filM) (Drinking Water)

Tap water*** A 4°C 14 days

Open body A 44C 14 days

A 40—mL clear screw—cap septun vials plus caps with 22—mn Tuf—Bond Teflon silicone
discs.

B 1/2—gallon amber glass bottle with Teflon—lined cap.

*The bottles, vials, caps, and discs listed here are those listed in EPA 40 CER 136
(Federal Register, caiiber 3, 1979, revised October 26, 1984) and EPA 40 CFR 141
(Federal Register, Noveu,ber 29, 1979).

**Extracted within seven days and analyzed within 30 days.
"1f the tap water is chlorinated, 2.5 to 3.0 rag of soditw sulfite (NA25203) per 40 mL

of water sample is used ,siless maximus trihalQnethane concentration is to be deter-
mined.

12—2
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Biological Paraneters

Focal coliform

Total coliform

Fecal streptococci

Standard Sate count

Benthos (macrobenthic
invertebrates)

Oilorophyll—a

Phytoplankton

Zoo plankton

Physical Paraneters

Odor

pH

Residue

Filterable

Nonfilterable

Total

Volatile

Settleable ma€ter

Teiiiperature

Turbidity

100 Autoclaved
P ,G

P,G

P,G

P,G

P,G

1,000 P,G

250 P,G

250 P,G

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

Formalin/
Glycerine

Filter on—site
Freeze immediately

2 ml Ltol's
Solution

Formal in,'
Glycerine

10 o'y

6 hours

6 hours

6 hours

6 hours

6 months

3 months

24 hours

24 hours4

6 months5

Table 12—2

RECOMWNOED SAMPLE STORAGE, PRESERVATION,
AW FCLDING TIMES ACCORDING TO MEASUREMENT1

Minimun
Volune

Reqdlred Holding
Paraiieter (mL) Container2 Preservative Tine3

100

100

100

I
I
P
I
I
I
I
I
I

I
I
1

I
I
I
I
I.
I

Color

Conductance

Hardness

6 months
(dariciess)

4 months

50

100

100

ZOO

25

100

100

100

100

1 ,000

100

P,G

P,G

p's

C only

P's

p's

P's

P's

P,G

P's

P,G

P,G

Cool, 4°C

Cool, 4°C

Cool, 4°C
HNO3 to pH <2

Cool, 4°C

In situ

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

NOne required

In situ

Cool, 4°C

24 hours

6 hours

7 days

7 days

7 days

7 days

2 days

Nb holding

48 hours
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Table 12—2 (Cont.)

:10 079

Minimum
Volume

Required Holding
Parameter (mL) Container2 Preservative Time3

recycled paper ecology and environment

I
•1

I

I
ttal s

Dissolved 200 P,C Filter on—site
HNO3 to pH <2

6 months5 I

Suspended 200 Filter on—site 6 months

Total 100 P,C HNO to pH <2
3

6 months5

Mercury

Dissolved 100 P,C Filter on-site
HNO3 to pH <2

38 days
(glass)
28 days
(hard
plastic)

Total 100 P,C HN0 to pH <2 38 days
(glass)
28 days
(hard
plastic)

Inorganics, Nonnetallics

100 P,G hOne required 24 hoursAcidity

Alkalinity 100 P,C Cool, 4°C 24 hours

Bromide 100 P,C Cool, 4°C 24 hours

Chloride 50 P,G None required 7 days

Chlorine 200 P,C Determined on
site

No holding

Cyanides 500 P,C Cool, 4°C
Nafl-l (sodium

hydroxide) to
pH 12 and
Ascorbic Acid—
Treat with Cd
if Sulfide is

present

24 hours

Dissolved oxygen

Probe 300 C only ' In situ NO holding

Winkler 300 G only Fix on—site 4—8 hours

Fluoride 300 P,C None required 7 days

Iodide 100 P,C Cool, 4°C 24 hours

Nitrogen

Mvnonia

Kjeldahl, total

400

500

P,C

P,C

Cool, 4°C

H2S04
to pH <2

Cool, 4°C
H2504 to pH <2

24 hours

24 hours6

d
I
I

I
C

e
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table 12—2 (Cont.)

.o

Minimtzn
Vol we

Rejired Holding

Parsneter (mL) Container2 Preservative Time3

Inorganics, Nonmetallics (Cont.)

Nitrate plus nitrite 100 Cool, 4°C H2504 24 hours6
to pH <2

Nitrate 100 P,G Cool, 4°C 24 hours

Nitrite 50 P,G Cool, 4°C 48 hours

Pinaphorus,

I
ortho—phosphate, 50 P,C Filter on—site 24 hours
dissolved Cool, 4°C

Hydrolyzable 50 P,C Cool, 4°C 24 hours6

H2S04
to pH <2

• Total 50 P,G Cool, 4°C 24 hours6
H2S04 to pH <2

I total 50 P,C Filter on—site 24 hours6
dissolved Cool, 4°C

H2S04 to pH <2

b Silica 50 P only Cool, 4°C 7 days

Sulfate 50 P,G Cool, 4°C 7 days

I Sulfide 500 P,G 2 ml zinc 7 days
acetate & NaCH

Sulfite 50 P,C Determined N&, holding

I on—site

Organics

BUD 1,000 P,C Cool, 4°C 24 hours

I COD 50 P,G 12504
to pH <2 7 days6

Itthylene blue active 250 P,G Cool, 4°C 24 hoirs

I sttstance (PleAS)

Nitrilotriacetic acid 50 P,C Cool, 4°C 24 hours
(NTA)

I
Oil and grease 1,000 0 only Cool, 4°C 24 hours

H2504
or HC1 to pH <2

Organic carbon 25 P,C Cool, 4°C 24 hours

I H2504or HCI to pH <2

Phenolics 500 6 only Cool, 4°C 24 hours
117504 to pH <4

I
1.0 g

12-5
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1. itre specific instructions for preservation and sampling are found with each pro-
cedure as detailed in E & E's methods manual. A general discussion on sampling of'
water and industrial wastewater may be foisid in Mierican Society for Testing and Mate-
rials (ASTM), Part 31, p. 72—82 (1976) Mathod D—3370.

2. Plastic (P) or Glass (C). For metals, polyethylene with a polypropylene cap (no
liner) is preferred.

3. The listed holding times are recommended for properly preserved samples based on cur-

rently available data. It is recognized that extension of these times may be possible
for amme sample types while, for other types, the times may be too long. When ship-
ping regulations prevent the use of the proper preservation technique or when the
holding time is exceeded, as in the case of a 24—hour composite, the final reported
data for these samples should indicate the specific variance. If samples cannot be
analyzed within the specified time intervals, the final reported data should indicate
the actual holding time.

4. If the sample is stabilized by cooling, it should be warmed to 25°C for reading, or a
temperature correction should be made and results reported at 25°C.

5. When HND3 cannot be used because of shipping restrictions, the sample may initially
be preserved by icing art immediateLy shipped to the ithoratory. Upon receipt at the
laboratory, the sample must be acidified to a pH <2 with HNO3 (normally 3 mL 1:1

HNO3/liter is sufficient). At the time of analysis, the sample container should be
thoroughly rinsed with 1:1 HND3 and the washings added to the sample (voluiie correc-
tion may be required).

6. Data obtained from National Enforcement Investigations Canter, tnver Colorado, sup-
port a four—week holding time for this parameter in sewerage systems (Standard Indus-
trial Code 4952).

I
U

I
I
I
U

I
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12.3 SAMPLE HANDLING AND DECONTAMINATION

E & E will identify all samples using a sample tag or other

appropriate identification attached to or folded around the sample.

The tag will provide the sample identification number; the date, time,

and location of collection; designation of the sample as a grab or

composite; notation of the type of sample and preservative; any

remarks; and the signature of the sampler. E & E also will record

this information in the appropriate logbook, along with any pertinent

on—site measurement data and field observations.

After collection and identification, the sample will be preserved

and maintained under the chain—of—custody procedures discussed below.

In a similar fashion, all tags on blank or duplicate samples will be

marked "Blank" or "Duplicate," respectively. Field blind duplicates

will be coded and identified as such only in the field logbook.

Chain—of—Custody Procedures

U
Air Force chain-of—custody requirements for this program will be

clarified and incorporated in E & E's standard operating procedures.

E & E will require that the possession of samples be traceable from

the time the samples are collected until they are disposed of through

established chain-of-custody procedures. The major elements of these

E& E procedures include the following.

Sample Custody. A sample will be considered in custody if:

• It is in the individual's actual possession; or

• It is in the individual's view, after being in his/her physi—

cal possession or

. It was in the individual's physical possession and then he/she

locked it up to prevent tampering; or

. It is in a desiqnated secure area.

I

I,
12—7

I



iO 033

Field Custody Procedures. E & E will collect only the number

needed to provide a fair representation of the media being sampled.

The quantity and types of samples and sample locations will be deter-

mined prior to the actual fieldwork. As few people as possible will

handle the samples. The field sampler will be personally responsible

for the care and custody of the collected samples until they are

transferred or properly dispatched. Sample tags will be completed for

each sample using waterproof ink.

Transfer of Custody and Shipment, Samples will be accompanied by I

a chain—of—custody record. When transferring the possession of sam-

ples, the Individuals relinquishing and receiving will sign, date, and

note the time on the record. This record will document the transfer

of custody of the samples from the sampler to another person, or to an

analytical laboratory.

The samples will be properly packaged for shipment and dispatched

to the appropriate laboratory for analysis with a separate record pre-

pared for each laboratory. The "Courier to Airport" space on the

chain—of—custody record will be dated and signed, if necessary.

All packages will be accompanied by the chain—of-custody record

showing identification of the contents. The original record will

accompany the shipment and a copy will be retained by E & E.

Laboratory Custody Procedures. E & E will assure that the pos-

session of samples is traceable from the time the samples ari-

received. To maintain and document sample possession, E & E will fol-

low chain—of—custody procedures. A sample custodian or a designated

alternate will receive samples for the laboratory and will verify that

the information on the sample tags matches that on the chain—of—

custody record included with the shipment. The custodian will sign

the custody record in the appropriate space. Couriers picking up sam-

ples at the airport, post office, etc., will sign in the appropriate

space.

Samples forwarded to the laboratories for analysis will be

retained after the analyses are completed. These samples may be dis—
I

posed of only upon the orders of the program manager, and only after

all tags have been removed for the permanent file.

12-8
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Sample Decontamination

All sampler containers will be considered as contaminated and

subject to standard decontamination procedures prior to packaging in

preparation for storage and/or shipment to laboratories for analysis.

Decontamination procedures will include washing the container in a

cleaning solution containing Alconox on TSP, followed by a thorough

I
rinse with clean water. The samples will be immediately placed into a

protective plastic wrap to prevent further possible contamination.

I 12.4 PROCEDURES FOR PACKING LOW CONCENTRATION SAMPLES

All samples must be packaged carefully to avoid breakage or con-

I
tamination and must be shipped to the laboratory at proper tempera-

tures. The following sample packaging requirements must be followed:

• Sample bottle lids are never to be mixed. All sample lids

must stay with the original containers. Custody seals must be

I affixed.

' I The sample volume level can be marked by placing the top of

the label at the appropriate sample height, or with grease

I
pencil. This procedure will help the laboratory to determine

if any leakage occurred during shipnent. The label should not

cover any bottle preparation OA/QC marks.

• Unless otherwise specified, all sample bottles must be secured

I
with a custody seal and placed in a plastic bag to minimize

the potential for vermiculite contamination.

• Shipping coolers must be filled initially with approximately

three inches of vermiculite or zonolite.

• The secured sample bottles must be placed in the cooler in

I
such a way as to ensure that they do not touch one another.

I
. Low hazard samples (i.e., defined as environmental or less

than 10 pn of any single constituent) are to be cooled.

I,
12-9
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"Blue ice" or some other artificial icing material is pre-

ferred. If unavoidable, ice may be used provided that it is

placed in 3—mn plastic bags. Ice is not to be used as a sub—

stitute for packing material.

• Any remaining space in the cooler should be filled in with

inert packing material. Under no circumstances will locally

obtained material (sawdust, sand, etc.) be used.

• The duplicate custody record must be placed in a plastic bag

and taped to the bottom of the cooler lid.

12.5 PROCEDURES FOR PACKING MEDIUM CONCENTRATION SAMPLES

The procedures for packing medium concentration samples (defined

as containing between 10 and 150,000 ppii of any constituent, or direct

but diluted contamination, or material from previous spills, or dis-

colored solid matrices or turbid liquids) are similar to those dis-

cussed in Section 12.4 with two notable exceptions. All medium hazard

samples must first be placed in paint cans containing sufficient

vermiculite or zonolite inert materials to cushion the sample con-

tainers and absorb spills. These paint cans are sealed, properly

labelled, and then placed in the cooler or other appropriate shipping

container, as described in Section 13.6. Ndium hazard samples are

not to be cooled with ice or some other artificial icing materials.

t

12-10
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13. SAMPLE CUSTODY AND DOCUMENTATION

I

I

13.1 SANFLE IDENTIFICATION DOCUMENTS

I
All field personnel must verify the sampling methods to be used

during sample collection by making proper reference to the project

plans. Prior to sampling, the field sampling personnel must ensure

that all sample containers are in his physical possession or in his

view at all times, or ensure that the'containers are stored in a

b locked place at all times, so as to maintain proper custody. All

sample gathering activities must be recorded in the site logbook; all

I
sample transfers must be documented in the chain—of-custody record;

all samples are to be identified with sample tags, labels, or other

appropriate means of identification (hereinafter referred to as sample

I tags); and all sample bottles are to be sealed with custody seals.

All information is to be recorded in waterproof ink. All E & E field

I
personnel are personally responsible for sample collection and the

care and custody of collected samples until the samples are trans-

ferred or properly dispatched.

13.2 CHAIN-OF—CUSTODY RECORDS

I The custody record must be fully completed in duplicate, using

black carbon paper where possible, by the field technician who has

I
been designated by the project manager as being responsible for sample

shipment to the appropriate laboratory for analysis. The information

I
specified on the chain-of—custody record will contain the same level

of detail found in the site logbook, with the exception that the

t
on—site measurement data need not be recorded. The custody record

13—1
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will include, among other things, the following information: name of

person collecting the samples; date samples were collected; type of

sampling conducted (composite/grab); location of sampling station;

nuiiber and type of containers used; and signature of the E & E person

relinquishing samples to a non—E & E person, such as a Federal Express
(

agent, with the date and time of transfer noted. In addition, if

samples are known to require rapid turnaround in the laboratory

because of project time constraints or analytical concerns (e.g.,

extraction time or sample retention period limitations, etc.), the

person completinq the chain—of—custody record should note these con-

straints in the remarks section of the custody record.

If it is is not practicable to seal all containers at a Federal

Express office, they should be sealed beforehand. The duplicate

custody record will therefore have the signature of the relinquishing

field technician and a statement of intent such as "To Federal Express

(Baltimore office) p.m. 6/31/84.' The duplicate custody record is

then placed in a plastic bag, taped to the underside of the box lid,

and the box closed. The container is to be tightly bound with fila—

ment tape, and if required, at the discretion of the project manager,

may be padlocked. Finally, at least two custody seals are to be

signed by the individual relinquishing custody and affixed in such a

way that the box cannot be opened without breaking them.

At the shipping agent's office, the relinquishing individual will

put all the specific shipping data (airway bill number, office, time,

and date) on the original custody record which is to be transmitted to

the project manager (by mail or by hand as appropriate). The original [
and duplicate custody records and the airway bill or delivery note

together constitute a complete record and it is the project manager's

responsibility to ensure that all are consistent and they are made

part of the permanent job file maintained at the ASC.

At the laboratory, the sample custodian will open the package,

retrieve the duplicate record, and complete the "Received for Labora-

tory by" box by affixing his signature. The custodian also is to fill

in the "Method of Shipment" box with the shipper's name (e.g., Federal

Express) and airway bill number.
I

13—2
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13.3 FIELD LOG BOOKS

'
Site logbook(s) must be maintained for each project. All site

logbooks must be bound, contain numbered pages, and be waterproof.

The following documentation is to be recorded in the site logbooks:

sampling locations, station numbers, dates, times, sampler's name,

designation of the sample as a grab or composite, notation of the type

I
of sample (e.g., groundwater, soil boring, etc.), preservatives used,

on-site measurement data, and other field observations and remarks.

Each series of site logbook entries for a particular sampling effort

I must be initialed by the person recording the information and, where

appropriate, sumary entries that organize and/or clarify data pre—

sented in the logbook are to be prepared by the person recording the

information. After reviewing the entries, the field team leader must

I
sign each page of the site logbook on the top and the bottom.

As with all data logbooks, no pages will be removed for any

reason. If corrections are necessary, these must be made by drawing a

I single line through the original entry (in such a manner that the

original entry can still be read) and writing the corrected entry

' alongside, The correction must be initialed and dated. tbst cor-

rected errors will require a footnote explaining the correction.

I
The site logbook is the prime repository of information of actual

site conditions and as such is an important link in the analytical

chain. Any details which may be relevant to the analysis or integrity

I of samples must be recorded. Preliminary sample descriptions are

helpful. Any unusual circumstances should be noted, e.g., heavy rain

I
or difficulty in pH meter calibration. At the completion of the sam-

pling exercise, the logbook must be retained by and/or returned to the

I
project manager and is to be made part of the permanent project file.

To the extent that any information contained in the logbook is rele-

vant to sample analysis to be performed, such data are to be made

I available to the laboratory performing said analyses by the project

I

manager.

13.4 CORRECTIONS TO OOC11BqTATION

I
As with data logbooks, if corrections to any site documentation

are necessary, these must be made by drawing a single line through the

' original entry (in such a manner that the original entry can still be

13—3
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read) and writing the corrected entry alongside. The correction must

be initialed and dated. Most corrected errors will require a footnote

explaining the correction.

When completing any of the laboratory logs, all crossouts and/or

changes in logbook entries must be made with a single line and ini-

tialed by the same custodian who is responsible for the original

entry; corrections also may be suppleiented by a footnoted explana-

tion, so long as the footnote is initialed by the same custodian

responsible for the original entry. This general rule may be relaxed

only if the ASC director or manager authorizes such a deviation from

the rule and initials the change together with the other custodian

making the correction.

13.5 TRAFFIC REPORTS, SAMPLE LABELS, AND CUSTODY SEALS

Traffic Reports

The documentation systen provides the means to individually

identify, track, and monitor each sample from the point of collection

through final data reporting based on the use of sample traffic

reports, each printed with a unique sample identification number. One

traffic report and identification number is assigned by the sampler to

each sample taken. Then, regardless of where a sample was collected

or analyzed, the sample can always be identified and tracked by use of

the assigned number. Traffic reports are used in conjunction_with

chain—of—custody and other document requirements.

To provide a permanent record for each sample collected, the sam-

pler completes the traffic report in triplicate at the time the sample

is taken. Data required include the project identification nunber,
I

site location and number, dates and times when samples were taken,

shipping information, name of laboratory preforming analysis, and

estimated and sample concentration. The top copy becomes the

sampler's file copy. The bottom two copies are sent with the samples

to the designated laboratory. Upon receipt of the samples, the

laboratory completes the required information concerning sample condi-

tions and documentation. The laboratory then returns one copy to the
[

project manager and retains a copy for their files.

I

13-4

recycled paper eeology ,,rid environmelo



I
jO

I Sample Tags

,
E & E field personnel will properly identify all samples taken in

the field by using a sample tag attached to or affixed around the

sample container. The sample tag must contain the field identifica—

I
tion number; the date, time, and location of sample collection; desig-

nation of the sample as a grab or composite; notation of the type of

sample (e.g., groundwater, soil boring, etc.); identification of pre—

I servatives used; any remarks; and the signature of the sampler. The

sample tags are to be placed on the bottles so as not to obscure any

I QA/QC data on the bottles. Sample information must be printed in a

legible manner using waterproof ink. Field identification must be

sufficient to enable cross-reference with the site logbook.

I
Custody Seals

Custody seals are preprinted adhesive-backed seals with security

slots designed to break if they are disturbed. Individual sample

I bottles are sealed over the cap by the sampling technician. Sample

- shipping containers (coolers, cardboard boxes, etc., as appropriate)

b are sealed in as many places as necessary to ensure security. Seals

are signed and dated before use. On receipt at the laboratory, the

I
custodian will check (and certify, by completing logbook entries) that

seals on boxes and bottles are intact.

I 13.6 SHIPPING OF SAMPLES

Environmental and hazardous samples will be properly packaged and

I
labelled for shipment and dispatched to the appropriate laboratory for

analysis. A separate chain—of-custody record must be prepared for

I
each laboratory. The following requirements for shipping containers

must be followed:

I United States Department of Transportation (DOT) regulations

covering the transport of hazardous materials are contained in

49 CFR Parts 170—179.

I
. Shipping containers must be padlocked or custody—sealed for

shipnent, as appropriate. The packaqe custody seal is to con-

sist of filament tape wrapped around the package at least

13—5
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twice and a custody seal affixed at appropriate access points.

In this way, access to the package can be gained only by cut- -

ting the filament tape and breaking the seal.

S All of the shipping coolers/package containers must be secured I

by field personnel with a proper custody seal, marked with

indelible pen or ink, and addressed to Ecology and Ehviron—

ment, Inc., Analytical Services Center, 4285 Genesee Street,

Buffalo, NY 14225, or another laboratory as appropriate.

• Field personnel must make arrangements for transportation of

samples to the ASC. When custody is relinquished to a ship-

per, E & E field personnel must telephone the ASC custodian

(716/63t-0360) to inform him of the expected time of arrival
I

of the sample shipment and to advise him of any existing time

constraints on sample analysis.

I

C

1

II

17

I

I

•1
I

1 3—6

recycledpaper ercli.g and ntnn)nmeln



10 O9

14. SITE CLEAN—UP

I

The objective of site clean-up is to leave the areas of investi-

I
gation essentially as they were found, except of course for the physi-

cal addition of monitoring wells and guard posts. Site clean—up also

includes close coordination with base personnel to insure that

I clean—up operations are in accordance with overall management of base

operations.

b E & E has responsibility for assuring the safe and proper conduct

of subcontractors in this work and the associated equipment. Decon—

I
taniination procedures will be conducted to insure that potential con—

tanlination remains on—site. General cleanup of equipment and vehicles

will be conducted consistent with accepted facility practices and in

close coordination with the Base Engineer (BE).

Drill cuttings and investigation—derived wastes (e.g., expend—

I
ables such as Tyvek over—suits) become the property of the facility.

These materials will be labeled and staged in the secure area (with

I
assistance from the BE) pending the results of analyses that will

determine wtiether these wastes can be generally disposed or must be

disposed as contaminated or hazardous waste.

I

I

I

I,
14-1



19
'I

15. FIELD TEAM ORGANIZATION AND RESPONSIBILITIES

I

I Once the strategy and objectives of the work plan have been

developed, a team must be organized to implement the plan. The spe—

I
cific techniques described in the work plan are likely to include:

environmental sampling, sampling of hazardous substances, drilling

I
operations, mapping, hazardous substance inventory, etc.

Hazardous substance sites present many hazards, physical condi—

b
tions, and situations that require a wide variety of expertise and

scientific support to insure safe entry and data collection. It is

impractical to design a standard site entry team given the significant

I differences among sites. Therefore, each site requires a team tail-

ored to the potential hazards and objectives of each specific site.

I
The field investigation team will likely consist of individuals with

various technical backgrounds, i.e., chemist, engineer, hydrogeo—

logist, who will also fill field positions such as site safety officer

I or connand post supervisor.

A team entering a hazardous substance site is organized for

I mutual support and safety. Hazardous site investigations require a

complete respect for safety by all team members to prevent injury or

I
loss of life.

15.1 ORGANIZATION AND RESPOSIBILITIES

I There are eight roles which may be required for a field investi-

gation team. These roles are dictated by the potential site hazards.

I Dual role assignments are not encouraged but may be acceptable when

is
15—1
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hazardous substances and physical conditions at a site are well docu-

mented.

The following addresses the duties and responsibilities of the

eight roles:

• Project team leader;

• Field team leader;

• Site safety officer;

• Personnel decontamination station (P05) operator/equipment

specialist;

• Convnand post supervisor;

• Initial entry party;

• Work party; and

• Emergency response team.

Project Team Leader

The project team leader is primarily an administrator when not

participating in the field investigation as field team leader or com-

mand post supervisor. The project team leader is responsible for:

• All the team does or fails to do. Some of this responsibility

may be passed on to the field team leader and site safety

officer

• Preparation and organization of all project work;

• Selection of team personnel and briefing them on specific

assignments;

• Obtaining permission to enter the site from the owner;

I
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. Coordinating with the field team leader to complete the work

plan;

• Completing final reports and preparation of the evidentiary

file; and

1
I Insuring that safety and equipment requirements are complete.

Field Team Leader

The field team leader is responsible for the overall operation

and safety of the field team. As mentioned; this role can be filled

by the project team leader or his designated representative. The

field team leader may join the work party. He is responsible for:

I
. Safety and safety procedure enforcement;

• Field operations management;

• Public relations/state and federal liaison;

• Site control

• Compliance of field documentation and sampling methods with

evidence collection procedures;

• Execution of the site work plan; and

I
• Oetermination of the level of personal protection required (in

1
conjunction with the site safety officer).

I
Site Safety Officer

The site safety officer has primary responsibility for all safety

procedures and operations on—site. Ideally, the site safety officer

I will report to the person responsible for safety in the organization

rather than to the field team leader or project team leader. This

I
allows two separate lines of authority. It also allows decisions

based on safety to be represented on an equal basis with decisions

I,
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based on the pressures for accomplishing the investigation according

to schedule.

The site safety officer remains half—dressed in the appropriate

level of protective equipment to respond to emergencies. He stays on

the clean side of the exclusion area while monitoring the work party

and site activities. The site safety officer is also responsible for:

• Updating equipment or procedures based on new information

gathered during the site inspection;

• Upgrading the levels of protection based on site observations;

• Enforcing the "buddy system";

• Determining and posting locations and routes to medical facil-

ities, including poison control centers; arranging for emer-

gency transportation to medical facilities;

• Notifying local public emergency officers, i.e., police and

fire department, of the nature of the team's operations, and

posting their telephone numbers;

• Controlling entry (if possible) of unauthorized persons to the

site;

• Entering the exclusion area in emergencies when at least one
[

other member of the field team is available to stay behind and

notify emergency services, or after he has notified emergency

services;

• Examining work party members for symptoms of exposure or

stress;

• Determining the suitability of a team member for work in the

exclusion area, based on the team member's physical profile

determined by the health and safety program and the team mem-

ber's current physical condition; and

I
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I • Providing emergency medical care and first aid as necessary

'
on—site, The site safety officer has the ultimate respon-

sibility to stop any operation that threatens the health or

safety of the team or surrounding populace.

I P05 Operator/Equipment Specialist

The P05 operator/equipment specialist functions in two roles that

j
do not require concurrent attention. As the equipment specialist, he

is charged with:

• Insuring that all equipment is poperly maintained and operat—

i

I

. Inspecting all equipment before and after use;

. insuring that all required equipment is available; and

• Decontaminating all personnel, samples, and equipment return—

b
ing from the exclusion area.

The PDS operator/equipment specialist is responsible for design

I
and setup of the P05 and for preparing the necessary decontamination

solutions to insure that chemical contamination is not transported

I
into the clean area by inspection equipment, samples, protective

clothing, or personnel. Failure to properly execute these duties

reduces the effectiveness of the protective equipment and threatens

I the rest of the field team. The PDS operator/equipment specialist

also manages the mechanics of removing contaminated clothing from the

I work party and the proper disposal of discarded contaminated clothing

and decontamination solutions.

Command Post Supervisor

I
The corwnand post supervisor functions as the clearinghouse for

comunications. He does not enter the exclusion area to assist the

work party except for certain emergency situations. Should an emer—

gency arise, the cormiiand post supervisor notifies emergency support

personnel by phone, radio, etc., to respond to the situation.

15—5
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Depending on the team size and the nature of the emergency, the com-

mand post supervisor may in extreme situations assist the site safety

officer in effecting a rescue. Usually, the convnand post supervisor

may be called upon to assist the P05 operator/equipment specialist in

operating the P05 during an emergency, and assist the site safety
(officer in emergency medical measures. The field team leader may

assume the position of conmand post supervisor.

The coninand post supervisor is also responsible for:

• Maintaining a log of conmunications and site activities such

as duration of work periods with respirators;

• Sustaining coninunication and line—of—sight contact with the

work party;

• Maintaining public relations in the absence of the field team

leader; and

• Assisting the site safety officer and PUS operator/equipment

specialist as required.

Initial Entry Party

The initial entry party enters the site first, employing special-

ized instrumentation to characterize site hazards. Usually the field

team leader should be a part of the initial entry party to familiarize

himself with conditions and dangers associated with the site. The

major purpose of this team is to measure existing hazards and survey

the site to ascertain if the level of personal protection determined

from preliminary assessment and site inspection must be adjusted.

The initial entry party can consist of as few as two people if a

wheelbarrow or other device is used to transport all the instrumenta-

tion. Three or four people are able to do the job more efficiently.

6
1

Work Party

The work party performs the on—site tasks necessary to fulfill

the objectives of the investigation, e.g., obtaining samples or deter-

mining locations for monitoring wells. No team member should enter or

I
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exit the exclusion area alone. The work party consists of a minimum

of two individuals, and any work party should follow this buddy sys-

tem. Besides the safety considerations, it is much easier for two

persons dressed in protective clothing to perform such tasks as note—

taking, photographing, and sampling.

Emergency Response Team

Extensive assignments requiring long hours and large work parties

(more than five) necessitate the use of a standby emergency response

team. The emergency response team is half—dressed in protective gear

so that it can quickly enter the exclusion area in the event of an

emergency. This team is particularly valuable at dangerous sites

where protective equipment produces stress and heat loads on the work

party.

15.2 TEAM SIZE

The size of a team employed in an investigation is determined by

two sometimes contradictory requirements: the need for a team large

enough to maximize safety versus the desire for economy. Team size is

dependent upon site organization, levels of protection, work objec-

tives, and site hazards. Additional team members can always be added

according to the roles required.

Two-Person Team

The two—person team is the minimum for a hazardous substance site

investigation, but is very limited. Such a team should never enter an

inactive hazardous substance site. The two—person team is best suited

for off-site surveys and inspections or obtaining environmental (non-

hazardous, off-site) samples. Ground truthing of aerial photographic

surveys, inspection of files, or interviews can all be accomplished by

the two—person team.

Three—Person Team

The three—person team can be employed on sites requiring Level C

protection and, in some cases, on sites requiring Level B protection.

This team is composed of field team leader; an individual fulfilling

the combined functions of P05 operator/equipment specialist, site

15-7
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safety officer, and conunand post supervisor; and another individual to

enter the site with the field team leader.

The three—person team is used where extensive PDS procedures are

not required and where the likelihood of emergency rescue is low.

This field investigation team is best utilized in non—IDLH (mine—

diately dangerous to life and health) atmospheres where the primary

objective is to map, photograph, or inventory. Its use assumes that

at no time will the work party be exposed to hazardous situations.

Considerable care and thought are necessary before a three—person

team is employed on a site because each individual has numerous
F

responsibilities. In the event of an accident, the third member does

not enter the site to offer emergency assistance until he has sumoned

outside assistance, and even then, only when he feels rescue will not

endanger his own life.

Four—Person Team

Most Level B operations can be conducted with a four—person team.

These operations would include work on active sites where facility

personnel are present or on inactive sites with potentially IOLH

atmospheres. The objectives of a four—person team at a site requiring

Level B protection might include sampling of ponds, soils, or open

containers and inspections at sites known for poor housekeeping, i.e.,

spills, leaks, etc.

The team consists of the standard two—person work party, a com-

bination site safety officer and PDS operator/equipment speciiiist,

and a coninand post supervisor who may assist in the PUS operation.

Because life—threatening hazards are assumed or known to be present at

a Level B site, it is essential that all personnel be fully acquainted

with their duties. During an emergency, the comand post supervisor

stays in the support area to maintain connunication while the site

safety officer/PUS operator/equipment specialist enters the exclusion
(

area to aid the work party. Once the work party is in the contamina-

tion reduction area, the coninand post supervisor can then offer assis-

tance on the PDS or provide freh equipment from the support area.

Five—Person Team

The five—person team is the minimum size for most Level B opera-

tions or when known percutaneous hazards exist or there is an absence

15-8
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of historical information. The site hazards that require Level B pro—

,
tection, combined with the limitations and stresses placed on per-

sonnel by wearing Level B protection, generally necessitate a full—

time P05 operator/equipment specialist who can also serve in emergency

I
response. In the event of a serious emergency such as a fire, explo-

sion, or acutely toxic release, both the site safety officer and P05

operator/equipment specialist may need to enter the exclusion area

dressed in Level B gear. The corirnand post supervisor remains in the

support area to direct outside help to the site and then assume the

functions of PUS operator/equipment specialist.

I
Teams of Seven or More

Certain hazardous substance sites requiring sampling operations

necessitate larger or alternating work parties and additional support

I personnel in the contamination reduction area. The seven—person team

employs the basic five—person structure plus an additional work party

for alternating work loads. The eight-person team includes an addi-

tional PUS operator/equipment specialist to assist in the continuous

decontamination tasks involved with alternating work parties, and to

decontaminate and pack samples as they are received.

It is not unusual to employ larger teams where such tasks as drum

I opening may, require three work parties downrange working concurrently

or may require a team to work under rigorous safety procedures.

I
Larger teams can be designed with additional work parties and support

personnel to safely gather the site data and insure conununication and

I
site control.

15.3 TRAINING

I Although trained and experienced personnel are assigned, training

I

is essential to successful project completion.

Mobilization Neting

I
Before mobilization begins, a team training meeting is held to

discuss assignments and the needs of the work, including equipment and

health and safety requirements.

I
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On—Site Start—Up Meeting

During site start-up, a team training meeting and site tour are,

conducted to review the health and safety plan, particular protocols

for the project, and the project objectives. In keeping with E & E

corporate health and safety policies, every site worker must complete

this orientation regardless of when they begin initial site work on

the project. Records are maintained of this meeting and the topics

covered.

Daily Briefings and De-Briefings II

Each morning a short briefing is held for all team members to

outline the objectives for the day and allow health and safety moni-
FT

toring. Instrument calibration checks usually occur during this time

also. On sites with high potential for chemical exposure, a site sur-

vey tour would be made with monitoring instruments before fieldwork is

allowed to begin. Based on current knowledge, this daily survey team

is not needed for the work at Richards—Gebaur AEB.

At the end of each work day, a short de-briefing meeting is held

to review accomplishment vs. objectives and to identify objectives for

the next day's work. Data evaluation, planning, and sample management

and shipping often follow this meeting.

F

F

F

t
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16. SCHEDULE

A project milestone chart is presented in Table 16—1 to illus-

trate the sequence of tasks as approximated at the beginning of the

project. Field conditions may impose minor variations in the sched-

ule.
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Table 16—1

FIELDWORK MILESTONE CHART
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Time
(we&s fran start) Site Pctiity

0—2 All Project start—up tasks: prepare work
plan and site safety plan; secure
drilling stbcontract equipnent and
supplies.

2—3 1,2,3,4 Perform gehysical stsveys; soil gas
analysis; sediment and water sampling.

3—5 1,2,5,6 Perform soil boring and install
monitoring wells.

4—5 3,6,7 Frform sail boring and install moni-
toring wells; demobilize

5—18 All Prepare draft final report (due 18
Irch 1987).

I
I
I
I

d
I
I
I
I
I
I
I



I

I APPENDIX A

I SITE SAFETY PLAN
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Silt: Richards—Gebaur ob DF4OOQ

ux.rto't B'elton, MO near Kansas City

PtN4 PREPARED Bt: Paul Kopsick DATE:

*PPJW BY: yS2..._ g .iz-fl
oB.3EC11vt(S): Phase H Stage 2 Field Investigation
Soil, sediment surface water and groundwater sampling.

PROPOSED DATE or CNVESTICATZQN: September 1986 — December 1986

8ACXCRDUNO REYTEW: Cpl.te: X Pretsemary: —
OCCU4ENTAIZON/SISIP4ARY: O.e.1L Kazaedt Seeiegs: Moderate:— —

Low: LJnknon:

B. SITE/WASIE U4MACTERIZTICS

Solid X

— tqnitabls —
Lkknold OtMr (Naite)

FACILITY QESCRIPTION: Air Force Base with areas of Aircraft and Vehicle
maintenance and onsite landfill of municipal refuse. Storage of
pesticedes and solvents associated with normal operations.

Prtnc:pal Disposal Method (type and Location): Landfills drum storage areas

Unusual Peatures (dike integnty, power tsnes tarra.n, et:.): NONE
I

Status: (.cti., inectta, In—active — active

History: (injuries: c'piatnts: rs. Laus eocy action): No si jni fi cant
history of environmental problems. Phase I report contains history
of individual site. ____________

V. .3SC 3'

I

I

ecology end em traruent, Inc.

HAZAROOUS a TOXIC MATERIALS Wn i 0 106
SITE SAFETY PUN

I

I

I

F

I
WASTE TYPE(S): Liquid X

Carnsl...

Reactive

Sludge —
Radtooct&'.e

Ca

'loiat ii. e

I

recycled paper ecoIuev and en,ironmenu
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(ettacli copy or a.ailable cheolcal tnton.ation tea,. San, Metck, Lndez, Chmtads,

Non—specific organic compounds

General industrial solvents: Trichioroethylene

— _______________________ Perchloroethvlene

Heavy Metals: Lead

Mercury

I
I
I

Non—specific herbicide (Containing Mercury circa 19/1)

See attachments for hazard evaluation and data sheets

0. SITE WET! MCBX PUN

I
I
I

PCRL>CTCR ESTAaLLSHMENTs Map,Skett. AttachS? Yes Sits SecLred' Yes
Peruneter tdentttted? NO Zone(s) ct Contntnattcn tdent&fieC? NO

This task will identify the perimeters and extent of
contamination. Borings to be made outside of contaminated material.

PtR$GMAL PRCTECT tCl:

Level of Protects:n: A S C X o X

Hittcatscns: Upgrade to Level C for samples with positive HNU readings.
Level C for monitoring all drilling.

HNU with 1_ eV probe.
ILD Badge
Rad mini particle counter

I
I,
I

recvded papel

A-3

t3LSaC

I 'IS I ri .ii,,c III

Sunaiery

etc.):

C. HAZARD EVALUATION
(Use Supple'.ental Sheets if Necessary) J o 107

I
I
I

SuneUianc. tquipi.ent arid Mat.r:als:
bce)
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FIGURE 2. Locaton map of Richards—Gebaur AVE. Missotin.
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SPtCIAL SITE CONSIOCRATIONS: See Hazard Eval uation for specific areas of
cite and the associated hazards.

CECQNTA$I$ATLQN PRCCEOURCSt

P,rnal: Wash boot and gloves with soap and water. Launder
- -

coveralls upon return from the tiela. All Personnel should
shower immediately upon return home.

-

Equipment: Detergent wash, water rinse

XNVZSTZCATICN — DERIVED RATERIAL OLSPOSAL: (Note — ir material is proposed to be Lt on
site, written autlorization is to be tecn.S by the ProJect learn Leader pt:or t t'e
inAtisUon of on site ti..ities): Disposable material will be double
bagged and left on the base. Suspected contaminated soils will be
drummed and stored at the base.

SITE ENTRY PROWuREj; Coordination with base security.

Safety meeting each morning.

No special proceedures required.

Team rTei,oer

Paul Kopsick Co—Project Mgr./Team Leader
James Jackson Co—Project Mqr./Admin.
Mark Mayo Field Tech./SSC
Joe Chandler Field Tech./SSC
Mila Michalowskj

- - Field Tech.
John Cook Field Tech.
Sharon Martin Geophysics

______ _____
.,-a ie'issc :;

I
I

I'
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L. DeMc'r 1NT4ATits
(Use Suppiecaentat Stteets it Necnsaryi

£MERNCY pqEcAuitas

Acute Exoclure Svmotom, First Aid
Irritation of eyes, nose & throat. _______________________________
Headache, nausea,

*Envi ronmental concentrations

normally give no acute exposure _____________________________
symptoms. I

I

LOCAL RESOURCES

(Name, aacresa arc rhone .'4umtet)

Mthulanca I
Hospital Emergency Rocii 942-4400 — St. Joseph Hospital
Poison control Center 1—234—3000 - Childrens Mercy Hospital
Police (Intl. Local, Cottty ShinY?, Stats) ____________________________________________
Fine Department 911
Airport Richards Gebaurs AFB

Z'tplcsnes inst N/A

Agency Cantt (EPA, Stats, Local, usc:, it:.) Diana Bailey 236—2856

LocaJ. Ltoratary NONE
UPS/Federal tpress 6600 College Blvd. — (across from Black & Veatch) East of Metc
Cli.nt Contact Ct. Patrick Johnson, OEHL TX 1—800—821—4528

StIC REEQURCES

Watar Supply Base Civil Engineer John Hurd

Telephone
8163482Q76

Radio

Other __________________________________________________________________________ I
I

p
a

S

A-6
CCOIO&' nriI envininmetIt
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I
I
1

I
I
I
b
I

I Attadrent 3:

I th Safety Briefing Ebrtt
1.0 111

ecology and environrner.t • Inc.
- ON$ZTL SAFETY P'EZTIN

Project
b ?IQ.Oat. un

Ad OrisS

Sgectfic Location
Type of Work

- SAFETY TOPICS PRESCMTCD

Protects. ClotPuag/Eutpment

O%eakesl 4a:arda

Physical Hazards

Emergency Procedures

Hospital/Clinic
Hospital Address

ecsal (guipoent

P?ne

Other

ATThEES
- Name Printed -

Signature

Sionsture

Meet snq Conducted By:

Name PrLnted

Site Safety Officer icr' Leacer

I
I
I
I
I
I
I,
I

375103

A-7
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S
(mergencv Contacts L

1. Mr. Raymond Harbson (Unt.enity of Arkansas) • (SOi) 661.5766 or 661-5767
(501) 370.8263 (24 hour)

2. (coiogy and (in irarv,ent, Inc., Safety Coordinator!

Dr. Paul Johnniaira .
(71:)

Medto Hottine

1. Twenty— tout tue answerin ear'. ice — (501) 370—8263

What to Report:

o State: "This is en emergency."

o Your nale, region, and site.

o TeLephone number to reach you.
o Your beatton.
o Name of person injured or expcsed

a Nature of emerqercy. .
o Action taken.

2. One of three toxicoLogists (Des. Raymond Haressan, Richard Vreei,an, or Robert james)
will contact you. Repeat the information gsen to the answering sn' Lee.

3. It a toxicologist does nat return your tail within IS minutes, call the following
petsor in order until contact is made:

C 6 C Corporate Headquarters ((ST 0830.1700) — (716) i32.91
a. Twenty—four hour Line . (716) 631.9530

b. Corporate Safety Otrector - Paul Johnmaire — 7167655—1260 (Home)

c. Assistant Corporate Safety Officer . Stne Sherman None (716) oae.408A)

&Iemercv Routes

Directions to Hospital (snot. MAP) AndrewsRd. to Outer Belt Road, Outer
Belt Road to St. Joseph's Hospital. Hospital is on South side of road.

Other

c. es .ae. ;.:

e
I

A-8
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PROTECTIVE GEAR

LEVEL A

SCEA

SPARE ALR TANXS

ElCAPSULAT m sun

SIJRZICAL GLOVES

COPRE'C SAFETY BOOTS

BOOTIES

cl.OVES (TYPE_________

OUTER WX GLOVES

HARDHAT

CASCADE SYSTEM

LEVEL C

ULTRMWIM RESPIRATOR

POWER AIR PURIFYI.'C RE5PLATOR

CARTRIDGES (TYPE GMC—H

ROBERTSHAW EtAPE ?tASX

OIEbIICAL REzSrANT COVERALLS

PROTECTLLE COYEaaL
(TYPE yYeKfarafleX

RAIN SUIT

BUTYL APRON

SURGICAL CLOsES

GLOVES (TYPE Nitrile/Butyl

OUTER WCRX GLOVES

NEOPRENE SAFETY BOUTS

HARD HAT 4LTH F4 SHZELD

LEVEL B

ECBA

SPARE AIR TANZS

C1MICAL R5ISTANT COVERALLS

PROTECTIVE CUVERALL
— (TYPE_____________________

— RAIN 51311
— BUTYL APRO.1

SURGICAL GLOVES

— GLOVES (TYPE ________________

— OUTER WORK GLOVES
—

NEOPRENE SAFETY GOOTS

— BOOTIES
— HARD RAT WITH F'ACZ SHIELD

— CASCADE SYSTEM

— MANIFOLD SYSTEM

l.EVE1_ 0

_J, ULTRA—TWIN REsp:qArcR (AVAILA3I.C

— caTqzozs crYPt GMC—H

RCBZRTSHAA ESCAPE IA5i( (AVALZ3LZ)

— DIEMICAL RESISIZNT CC'/ENALLSj pqorECTtvt COVERALL
(TYPE 1yveK/arafleX

P..*IN SUZI

— .ZCP4EZ SAFETY EGTS

BOOTIES

4I( GLOVES

vø t tm FAct SHIELD
SAFETY GLASSES

x __________________________

x ____________________________

x

I A-9
recycled paper

- rn I..g. it nil tile,,

V. COJIPHENT CHECC.LST

)

I-
P
I
I
I
I
I
1

I-

I
I
1

I
I
I
is

x

x

x

x

x

x

x

x
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tNSTRUMEMTATtGN DtCtM ECUIPMENT (COMI.)

OVA — PLASTIC SHEETING

THERMAL CESORBER TARPS —
OZ/EXPLCSIMETER TRASH SAGS I
ELGSIMETER CALIBRATION KIT — TRASH CANS

HMJ X MASKIC TAPE

css@*n Rad Mini ...L. Out! TAPE

MAC.'ETO)c1ER — PAPER TO'AELS —
PIPE LOCATOR FACE MASK X I
WEATHER STATION — rA ?SI( SANITIZER X

ORACCER PUMP — FOLDING CHAIRS

BRUNTON Ct]IPASS STEP LADDERS

__________________________________ _____________________________________

FIRST AID CW(PttC4T Sn4PLING ECUtP4EMT

FIRST AIO xn X Drill Rig (Subcontract) X

OXY$ZM ACHINIS TR.T __________________________________

STREO1ER _____________________________
PCRTASLE EYE WASH ________________________________

81.000 PRESSURE IONtTCR

(RADIATION SACCES _______________________________

FIRE EXTUCIIS1IER 1.. _____________________________

XCZ.M C0UtP'EMT __________________________________

WASH TUBS __________________________________

SUCXET5 _____________________________________

SCRUB BRUSHES __________________________________

PRESSURIZED SPRAYER .JL [DETERGENT (TYPE Alconox ) ___________________________

SOLVENT (TYPE Hexane or fl, 1, i_icg__

;a .Ra'. sec

II

e

ecology nod enytnoimeult
recycled paper A—la
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I APPENDIX A

STATEI€NT 0 MEDICAL FITNESS

I

I
I

This is to confirm that the following enployees may be engaged in

I field activities at _________________ in connection with the Subcon—

(name of site)

I
tract Agreiient between E & E and __________________, datS __________

19_, arid that all of said enployees are medically fit both to perform

requirS field activities ar*i to utilize respiratory equipment in

b accordance with 29 CFR, Part 1910 and USEPA Standard Operating Safety

Guides, 1984.

I _____
1 _____
I _____
I
I
I
I Authorized Subcontractor

Representative

i
A-li
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EXPOSURES/IPIJUR1ES

ONSITE EXPOSURES OR INJURIES:

* should be given3 appropriate medical attention.
Hospital care for chemical exposures must be coordinated
with Doctor Harbison (501) 370—2863 (24 bra)

I
* injuries without exposures should be given

appropriate medical attention

* all exposures/injuries must be reported to the
regional office within twenty—four hours (24 bra)

OFFSITE INJURIES

I. IF AN INJURY OCCURS WHILE YOU ARE "OUT OF TOWN" FOR
THE PURPOSES OF SITE WORK, the injury is given appropriate
medical attention and reported to the Region Office within
24 hours

II. IF AN 1NJURY OCCURS WHILE USING EQUIPMENT OWNED OR
OPERATED FOR E&E, the injury should be treated and reported
within 24 hours.

II. IF THE INJURY OCCURRED ON YOUR OWN TIME, AND HAS —
NOTHING TO DO WITH E&E PROPERTY OR EQUIPMENT, report the
injury to the Regional Program Manager (Jim Buchanan or his
designeee Bill Kwoka) if: —

* Medication is being taken
* The injury may adversely affect job performance —

including your ability to work in the field, at
the garage, driving, etc. —

recycled paper A 12 ecol..g n"d environment

recycled paet nolcp and a.nronmrn,
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I
.

Nedtox Hot line

1. Twenty—four hour answering service — (501) 310—8263

Whet to Report:

• State: "This is an emergency."

I Your name, region, and site.

• Telephone number to reach you

I Your location.

I
. Name of person injured or exposed.

Nature of emergency.

I Action taken.

One of three toxicologists (Drs. Raymond Rarbison,

l
Richard Freeman, or Robert James) will contact you.
Repeat the information given to the answering service.

I
tt a toxicologist does not return your call within 15
minutes, call the following persons in order until
contact is made:

b £ & E Corporate Headquarters (EST 0830—1700) — (116)
632—4491

I
a. Twenty—four hour line — (716) 631—9530

b. Corporate Safety Director — Paul Johnmaire (home —

I (716) 655-1260 )

c. Assistant Corporate Safety Officer — Steve Sherman
(home — (716) 688—0086)

I

1

I

I

I
A-13



ONSITE EXPOSURES OR INJURIES:

* should be given appropriate mcdi
Hospital care for chemical exposures mu
with Doctor Harbison (501) 370—2863 (

* injuries without exposures shoul
appropriate medical attention

* all exposures/injuries must
regional office within twenty—four

I. IF AN INJURY OCCURS WHILE YOU ARE "OUT OF TOWN" FOR
THE PURPOSES OF SITE WORK, the injury is given appropriate
medical attention and reported to the Region Office within
24 hours

I

II. IF AN INJURY
OPERATED FOR E&E, the
within 24 hours.

OCCURS WHILE USING EQUIPMENT
injury should be treated and

II. IF TilE INJURY
NOTHING TO DO WITH E&E
injury to the Regional
designeee Bill Kwoka) if:

* Medication is being t
* ihe injury may advers
including your abilit
the garage, driving,

recycled pape'
recycled paper

aken
ely affect job performance
y to work in the field-, at
etc.
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I

Ii

I
e

I

I

10 118
EXPOSURES/INJURIES

cal attention.
it be coordinated
24 his)

d be given

OFFSITE INJURIES

be reported to the
hours (26 hrs)

OWNED OR
reported

OCCURRED ON
PROPERTY OR
Program Man

I

C,
YOUR OWN TIME, AND HAS
EQUIPMENT, report the
ager (Jim Buchanan or his



I (* )Odor Threshold (ppm or MG/Ni)
(* )Odor Description pJp SC'.Apec4.t4

I
1

DETECTION:

COMMENTS:

(* )HNU Detection Efficiency: p (10.2 EV Probe) Rss&'ne4.
(* )OVA Detection Efuiency: a
(* )Other Detection Methods: ECr ce.-r-- 9a-tr\-c Cojy4.-'r cot sfl.es

(dl, cr-c- rA re-, t'-c4't 4.1 r,—n3- ri&J-,o-.q s a re- 1. s -4-,-, , /s oo rn-i

PROTECTIVE EQUIPMENT:
(* ) OTOO.oo' - Level-D
(* ) TOQJL

-
Level—C (Cartridge MC-H

(* ) ____ TO ____ - Level—B
(* ) Above -- - Level—A

ROUTES OF EXPOSURE: Inhalation, Absorption, Ingestion
t;4ra., 4—"r-(*L)Acute Effects:anti-.exict r-iwsck '\-n*o, Jtc'cot\c \toeãL'Cc(*z)Chronic Effects: t4L' &. -c syct.4 4U..cJ-s

Other Hazards: Ignit no Fl no Oxid no Con V.-s
Explosive Toxic Yrs Carcin , Radio Nd

Tent Repro Muta________

(* )Vapor Density )-eUr
(* )Soluble (iiZO) ygs

DECONTAMINATION:

(* ) B.P.
) Specif. Gray.

(* ) LEL 4
) Ufl(*(*

(* ) FIRST AID:

REFERENCE SECTION:
1). RC6iIM rtut /tt2-,ctv

I '-° ,,f lJrrur)1-forwJ }4cJ4C. 4- 38S4..

FIELD. SAFETY DATA SHEET

Chemical Name: Mtrc&t.,
I
I
1'
I

Cot" Po & c

APPEARANCE:

:10 119

(* I )CAS NO: 7g39-?74 M.W.:____________ Thy.. State_________
(*, )TLV p,ps j../3 (ppm or NG/M3)(* )Ceiling Limit (ppm or MG/M3)

(* )Pure:
(* )Soil:
(* )Water:

ODOR:

I
1

b
I
I
I
I
I

ftc#ofl Lcuck
Can c atjeA

) ftf'-3 Lç4heflC
to rs4Iccf

*kc r&xrit''
an-tctr--
Ca n t M\Y(°# O( Ca

V

3).

I
8).
9).

to).___________________________________

A-IS



FIELD SAFETY MTA SHEET i 0 120 11

Chenical Name:L.nri n—ri ite Cnrrounr' (5nc'rc-njc' nry)
I

(*1)CAS NO: ?1439_02_1 LW.:____________ Thy.. State sri
(*1 )TLV pic (ppm or NC/M3)(* )Ceiling Limit (pt or MC/M3) ¶TWA 0.05 w/N3 (' )IDLH ________
APPEARANCE:

(*L)Pure: ygrj.'iç grij'e
(*Z)Soil: wvrrt t "rti rrrre'-'ypflrne I(*t_.)Water: jnAjetjnti,jebp1c nt blc'4n rrnrart.ntjrns.

ODOR:
(* )Odor Threshold (ppm or MG/M3) I-

(*flOdor Description lnrnp r-ctollir ?-net-p nt ig-' rr'-r'.

DETECTIONc
2) Vapor Pressure lnslc"'Iflcpnt orrert nt bjr% terr.

('C )HNU Detection Efficiency: 0 (10.2 LV Probe)
(* 2)OVA Detection Effiency: 0

(* )Other Detection Methods: ttr'!'ic psrrrtrn er ICAF ICO?DCNTS:_,,. 1e.-'C t4c4, J 96 tao m.r9r.c...s/Ll (t&Lj...r4e*',.,.-2

I
PROTECTEVE EQUIPMENT:

(*j) OTOpp2 Level—D

(* 3) .002 TO Level—C (Cartridge tvre— or G?CC—E
I(*3) .02 TO ____ Level—B

(* ) Above _______ Level—A
F-

ROUTES OF EXPOSURE: Inhalation, Absorption, Ingestion C
Yt1gt1e, slear 1stürhence, hee.rhe, "'usc)e eches

(*b )Acute Effect.: ptars h]'r !c'ri't'c- tiu?s. i"p"1r errv—s
(*j4, )Chronic Effects: nerv— nd hrr c—npe

Other Hazards: Ignit 11am hr Oxid "r Corr
Explosive ,nr Toxic nr Carcin n( Radio p.-

Terat Repro Puta - I
(* ØVapor Density v (* Li.) E.P. yortruc (* ) LEL !A
(*u )Soluble (H20) yprtee (* j4) Specif. Gray. =11 (* ) UEL !A I
DECONTAflINATION: Snpr & Wter

(* ) FIRST AID:

I

REFERENCE SECTION:
1). LCGIF. TLVPS l0P-3_lcPb

I2). Prnfesejrrsl Jwlc'e'rent
3). Concrete Gu1'e11es
4). ILO. Encveloredin of Ccrurtthre1 Faolth & Setetv
5). tnu,rp,...wW ?f.cr4cr r/a,/n pin I
6).
7). e8).
9).

10).

recycled paper A— 16
eroii.i arid envirolimelfl



I FIELD' SAFETY W.T& SMFZT
iO lat

(* )Pure:
(t )Soil:
Ct )WaterT

I ODOR:
(* )Odor Threshold
(* )Odor Description

or Nc/n3)

I
I

DETECTION:

COtOfENTS:

30—50%
(* )RNU Detection Efficiency: assumed (10.2 EV Probe)
(* )OVA Detection Effiency: 50% assumed
(* )Other Detection Methods:

PROTECTIVE EQUIPMENT:
("j. ) OTO 1 ppm Level—b
(*1 ) a TO ppm Level—C (Cartridge_coubinaeion orgsnic/
(* ) ____ TO ____ppm Level—B hlwh efficiency filter
(* ) Above ______p Level—A

ROUTES OF EXPOSURE: Inhalation, Absorption, Ingestion
nausea

( 2 )Acute Effects: unknown, headaches eye, nose & throat irritation
(* )Chronic Effect.:___________________________________________________

Other Eazards: Ignit ver Fl yes Oxid no Corr no
Explosive no Toxic yes Carcin yes Radio no

Terat yes Repro yes Y.uta yes
(*( )Vapor Density

)Soluble CR20)
(* )

)
B.?. (* )

(* Specif. Gray. (* )

DECONTAMINATION: Soap & water w9sh. water rinse. Assun'es pronerties
sirrilar to the most common solvents.

(* ) FIRST AID:j10 soeclal actions.

I
SEPt
1).

RENCE SECTION:

Corporate wuidelines
2). other va)ues are assumed based ti-on the solvent properties
3). most often encountered in field work,
4).
5).
6).
7).
8).
9).

10).

I
'I
I

Chacical San: ORGANIC VAPORS 1405

N In(* )c*s NO:
(C )nv____

APPEARANCE:

_____________ Phys. State__________
or NG/H3)(* )Ceiling Litit (ppm or MC1N3)

I
I

I

I
I,
I



• -..-•——. - •. TflCHLCNDETHYLENE - -"
•nEALTH HAZARD DATA i 0 122

ri VALUE (flY) AND SQURCE,niisnoto0 ppm TWA lOppm STEL ACCIII 1982
urccTso, DylmExPosuRt Inhalation of TCE above the TLV can i;ritate nose I thr?rt y.ith dizziness, Qwsi.ness, Jieaoacne, nausea, unconsciousness, 6 even deatn resus n ron ex- —

1essje irritatioc and lacrration can resutt from exosur to vaoorcauses irritation an , wncn prolongec or repea ec, aermatitis.
tMrRst,.cYrIRslAIDPcLDUPtS Eve Con?act: Wps immediately w th €leutv of pig wa4r. Continuewasning o minimize aiscom ort. e prompt mealcal at entiOn. ntac: Remove
tontnat.clotping. Wash with soap & wapt water. InhalatiQn: Revtov to fresh air' re- Istore rea..ing 1 reguireci. iceep at rest 6 warn. Immeuxate.Ly contact pnyslcian; a&visE
zii' not to give adrenalin. Ingest4Qn- Get immed4te nedic1 hem. Qo Dot induce.vottinc
uniess directea y a pnysicaan. tnu€horatses caster; pxo.essiorial aecision reguirea).

IVIII REACTIVITY DATA

C UNSTADLE STABLE
J

CONDiTIONS 10 AVOID

INcoup±TBILITY'MpqALsToAvoD Reacts with NaOH, XOH, or other strong alkali to form explosivemixLures 0 cnsoroacetyienes.
HAZARDOUS QJCOMPOSITIQN PRODUCTS Requires stabilization agaizst oxidatioo degradation
merizaLson. wnen exposea to ngn temperatures, nyarogen cnioriae & pnosgene (h gnsy toxi

HAZARDOUS
MAV OCCUR C WILL NOT OCCUR

CONDIIIONS 10 AVOID
POLYMERIZATION

IX SPILL OR LEAK PROCEDURES
ONTAIN M.D CLE UP LEflS AND SPI is Clean up ne;sonnel hould use rpiratorv & liquid con—ion rrovice ventilation. Ct'n4.ine spali to as small an area as pcssibie.

O npt p.Low TUO Ott to tbe sewer. Pick up spill with vacuum or on an absorbent & storein ciosea container for aisposas.
REPORIING PROCEDURE

I
DISDoSL METhOD Waste can. be €ot5r to,recover TCE • or it cap be burned, in anappropriaLely equippea, nign empera ure incinerator. Disposai througn a Licensed waste

aisposas company should also be considered. Follow Federal, State & local regulations.
I

X PROTECTION INFORMATION
RPIRA19RT PfOTECTIO ISPEEQFXUPEI Use self—contained breathing equipment above 1000 ppm; canister
espsraLors sor aamated exposures

I LOCAL EXHAUST I SPECIAL

VENTILATION I I
MECHANICAL (GENERALI OTHER

PPOIECTIVEGLOVES Neoprene gloves, aprons, etc. main enance & emrger1cy personnei. II EYEPQ1C1ION
Gas—tiaht aoogles shouTd be used b'

0R?6%EaUIPMENTANOCL0THING
An eyewash station should be available where splashing

p
XI SPECIAL PRECAUTIONS .

HNDLINCANbSTQRALCONDtIiPNS Store in a coo1 well—ventilated area & use with adequate ventila—..ion, inc.Lualng noor aevel ventiiat.Lon. No smoNing in use or storage-.areas.
rainec personnei thouid operate vapor ôegreaser.,.iiizer

avoid cojiec1ing11uiinum tines or ctiin i vapor degreaser Recularly monitor TCE sta-
01HE P

a
XII INFORMATION SUBMITTED BY
NAME DATE 2/83

CON TIN DAT tO NIN OT ES

'ingestion irritates the digesti.ve tract & may cause pausea & rapid drowsiness partialparaLysis, unconsciousness & xianey rai.LUre cAn result in severe cases.

CHEMSAFEIM FORM 32 5'N aJ.aTV SFR\CS 'c ecAluasIllid eInIroIImenIrecycled paper ENFIELD. CONNECTICUI 06082
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7*1 CHWROtTHYLENE.

CHEMSAFETM 10 12
MATERIAL SAFETY DATA SHEET

I IDENTIFICATION
MANUPACTUEWSNAME

JEMEGENCY1ILLPHONLNO
AooMEssrnumb., sun, C.,, Slate andZPCode

1CAs83r79 01€
CHEUCAt NAME ANDSYNONYMS Trichioroethylene TRADE NAME ANPSYNONTMS

tMtMICAL*orinated Alk 1FORMULA C1HCCCJ2

II CHEMSAFE' INSTRUCTIONAL CLASSIFICATION

Affix Appropriate ChernsateTu Instructional Classification Labet

'K"'" ,'jJ"•.ie, to cHEMsacE'' 'nsi'ucionV buokiPis to, daia regrding 114' pr,peri'cs •pe'oo'aip stUr
tile and •ioce and •m.igeney IspQiflt to' iui,s class i subilanc.

II! HAZARDOUS INGREDIENTS—
INGREDIENT NAME

TIV AND SOURCE
(units) INGREDIENT NAME TLV AND SOURE

(unitsf

I Trichioroethylene 100 50 ppm Th'lt 4

2 ACGIH 5

3 1982 6

—

IV PHYSICAL DATA

Boiling Point at 760mm Hg
(Jilt deg F 188 (87) Specific Gravity (H:O = 1) 20 C 1.451,47*

Vapor Pressure (mm Hg at 20 — C) nun Hg 58 Percent Volatile
By Volume 1%) ca 100

Vapor Density (Air = 1 Evaporation Rate
IBulyl Acetate = I) (CC14=1) —0.69

@ 25'C,%
Sotubility In Water 1% by Weight)

0.1
Melting Point ('F t NA

E.nnQurnQpf.. Use that which is aonropriate for surroupcinc tire. TrichloxoetbvTne is.
normally considered noncOmbusttble. However, wnen i tapor in air at .iic. is expose: to

Fir.FigumncProc.ou,es intense heat (electric arc) or t ordinary flaxne at vapor—air temps. exce: -
SOC. it can be maue to burn miioly. Lomnustibility increases in U,enricxte

—contained breathinq apparatus should.be use4 fpr protection aoaipst TCE Vapors air.
& their toxic & corronve aecoinpositior'. procucts in a tire situation,

Fir. and EIDios,on He,za'os

VI LOCATIONS USED AND STORED (Completed By User)
Lc.c.liQns usac

Lotal,Ons Siored

Wt,i. Sa"ftgbr Reguisiocy St'ysc,s inc tSRSsbei,ans I',., Sne Ge'. tontVnet ne,rfl VP t:iuai ani bet.,ves thai the *o,nioni e.o'tSsed art those t Queues e.p.ri, iM
data are Isot to be lake, a, a war.anl C, cepraseniaiuon 10' when SRS assumes i.ga. ,esronsuu,i,i, True, a'e oUe'ed Solely JO, you' COnS,deiai.,n lrvl'si.oa'.or, alit 'ay,,u,,l
iuoti Any use oi it's data and uniormai,o,, musi be deie'fl'nei by the use' iO be fl .'c',udanrr with aDDilcabit cocci siaie and iocai la*y ann u,'Qu.i'lon:

cNtsiSArETM ORM 37 Conlinuea on reeerse s':y

SPORN REGLLATORY
THIRTY SPRINGBOPN CENTER
ENFIELD, CONNECTICUT 06082

I
I,
1'
I
I
I
I
I
I
b
I
I
I
I
I
I
I

I

Se1

Cooriess, motsije liOuiø wt1 a sweet .etnPr
AppearanceandOdor wI-sose recognition treoi Rm&hatr un;atiguçd1fà o?€estl7Pr cprl
V FIRE AND EXPLOSION HAZARD DATA
Fleer' Po,ni iMeihoc used, None Fi.mnabie Lin,.iS in A" I.. b. VOIL,m'

j
to—c' Let, uppe' tue

C
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YIELD SAFETY DATA SHEET Jt'

Chemical Name: Perch3 oroethv ene svn. tetrach) oroetlivi ené

____________ M,W.: Phys. State liolild
_____________(ppm or HC/M3)(t )Ceiling Limit 200 Pfljp or MC/M3)

IDLH 500 PPX (ref 4)

)Pure: coor1ess to tale yellow )iouid
(* )Soil:
(t )Water:

(t )Odor Threshold (ppm or )IG/M3)
(* 4 )Odor Description simfl ar tn c1ilorofo"m

DETECTION:(*)jJ Detection Efficiency: (10.2EV Probe) 1.'?. 9.32
(*2)OVA Detection Effiency: 70%
(* 2 )Other Detect ion Methods: Draer tubes, Gas Chromatocraphy

PROTECTIVE EQUIPMENT:

(*3) 0 TO 5 ppm Level-b
(*3) 5 1050 ppm Level—C (Cartridge__Combination: -'rganic
(* ) ____ TO ____ppm Level-B Csiwh efficiency filter
(* ) Above ______ppm Level—A

ROUTES OF EXPOSURE: Inhalation, Absorption, Ingestion

(*4 )Acute Effects: irritation of eyes, nose throat, CNS cerressant
(*4 )Chronic Effects: liv°r and kidney da"a-e

Other Hazards: Ignit no Flam no Oxid no Con no
Explosive ro Toxic yes Carcin Radio no

Terat Repro Xuta_______

DECONTAMINATION: anal' nnr vatar icpch wat ri re
I,

(* ) FIRST AID: rrpyc i.1rt'r tr' ryov%, gir 'a rpn'nyp conte—nted
'1't,o nrt1f1r4nl ,-acr1rtinn If flPCaStgVy.

REFERENCE SECTION:
l).ACGIH, TLVs 1984—1985
2).Yanufacturer Literature
3).Cornorate Guidel1ned

/ Oshn nr'.rpt Guide to Checal azards iCED revision
5)
6)

A-20
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(i )cAs NO: 12?—3e—4
(*1 )TL.V ¶0 PPt'

APPEARANCE

ODOR:

II

F

¶

C0>NENTS:

F

Ii

F

(* )Vapor Density
(*4 )Soluble (H20) i coo

C
1

(* 4) B.P. 250°F (* .3 LEt na
(* 5) Specif. Cray. 1.bZ (* ) UEL na
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8)
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I
HAZARD EVALUATIONs

This project has several phases. The phnses include surface soil

,
sampling, subsurface soil, sampling, sediment samp)in , surfece
w.qter sampling and groundwater samplinR. The subsurface samrlinw
efforts will include subcontractors to drill borinws and/or install
monitoring wells.

I Hazards Presents
volatile organic compounds: Inhalation hazard
—paint thinners and solvents

I
.-wenerally a mixture of aliphatic orzanics and aromatic
compounds

—den-easer and solvents for the removal of paint

I
—generally chlorinated volatile onanic compoub3s such
as trichioroethene, methylene chloride, 1,11—trichloroethane.

Non—volatile organics s

I

—direct contact hazard
— generally petroleum products for vehicle fuels, lubrication
although they can he considered to be direct contact hazards,
they Renerally have low toxicity.

I
Pesticides: direct contact hazard

— The pesticides which a" e reported to have been disposed of
on this site are limited to a mercury containing comtound

I
which was used as a herbicide. No other description of the
herbicide was made. It is assumed that the compound will
be toxic by direct contact only and will probably not be
an acetochlinesterase inhibitor since the mercury comtounds

b are not associated with organophosphate or organocarbamate
pe st 1. ci d e s.

I
Other pesticides are in use on the air base at the present time
but are not believes to be in the landfill areas. The present
pesticides include sevc'ral of the acetanilide derivatives,
and organophosphates and orwanochlorine compounds. One of the

I
named cotpounds was Silvex. Silvex is a 2,4,5—T formulation
and has the potential for TCDD contamination.

I
At tbis time, no PCBs or Dioxins are known to be or thouht to
be on the site in the areas of investigation.

Physical hazards:

I
— The physical hazards aswciated with this site will he
greatest around the drill ri oneration. All utility lines
pipes etc. will be located prior to the start of driljinw.

I
At least two people will be presEnt at the drill nw while
it is in pperation. the route to the nearest hospital will
be explained to the driLlers nnd/or an E&'E prson familiar with
the route will be present.

P
— constant monitorinw of the breathing zoneLwll1fl be performed
durinw the drilling operations. AdditionalninjnR will
be done to detect potentially hiwh concentrations which
could reach t"e breathing zone.

I,

I
'



Hazard Evaluation at Richards-Geb.auer AFB (cnntinued)s
-

The overall hazards consist of the followings
Inhalation: volatile onanic comnouncRs (including carcinogens)

Heavy metals (particulates)
Pesticides

Direct ContacTs
Volatile Organics
Carcinogens: chlorinated orwanics (volatile)
Pesticides
Mercury (from pesticide)
Lead (from Paint)

— Level—C protection is recommended for those activities which
disturb the subsurface soils nd for the collection of soil
samples which have the potential for contamntion with
the mercury containin herbicide or carcinogens. GMC—H cartridges.

— Skin protection should include disposable outerwear to t,rotect
against particulates. Since the drillers will not drill into
the fill material, no direct contact with concentrated chemicc4s
is anticipated.

I
ACTION LEVELS:

If the HNU/C'VA measures oranic vapor concentrations in excess
of five parts per million above background, the team is to
withdraw from the site. Site work is not to cnntinue until r
the respiratory protection is increased or enough information
is provided to the Eeional Safety 6oorr3inator or hini
to determine that level—C respiratory protection is still
appropriate. Level-B operation reauires the aDproval of the RSC.

If above background levels of radiation are detedted in
any of the areas, the work is to stop for that erea until the
hazard is evaluated nd approval is granted,

Subcontracts &

As of 9—12—86 the subcontract has not been finalized. The
Statements Cf medical fittness must be recieved for this
safety plan to he valid for subcontract work. The subcontractors
must also be informed to the hazards nd monitoring -

anticipated to be present/done.

A-22
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. Site Nuirber ones

the only anticipted wastes which are hazsrdous ares

'
paints
paint thinner

alcohol
aliphatic onanics

I
turpentine

Strippers
ch]orinatd hydrocarbons such as

TCE

I
Carbon tttrachloride
1,1, 1—Trichl oroethane

I
The quantities are reprted1y very small. This is partly due
to the practise of burning the solvents rather than just landfilling
them.
ACTION LEVELS:

I
i PPM orvanic vapors goto Level—c protection
5 PPM organic vapors withdraw from the site atea
Above Backgwound Radiations Withdraw from the area and
report the situation to theRsr.

Site Number 2 (the Northeast Landfill)

I Hazardous wastes are present in v?ry small auantities. The
volatiles which were disposed of were not. containerized.

'
Waste paint and thinners were spread on th pround surface
until 1978. Since no concentrated wastes are known
to be containerized in the disposal area, hiwh concentratio"s
of apors are vei7 unlikely.

I Action Levels: Same as for site NO.1

I
Notes Over LLOO 55—gallon drums are stored at the site.
Most of the drums are empty, hut some of the drums have
unknown contents. If the wind direction places the site
downradient of the drums, there is potential for exponres

I
throuh leakage and other releases, Inform the team/drillers
of that potential nnd withdraw if unexpected odors occur or
if there is irritation of mucus membranes such as in the

I
nose or throat. Eye irritation or headaches are also com'ron
siwns of exDôsure

I

I

I

p
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Richarris_Gebaur AFB (continued)
joirSite 'umber 5, The South Burn Pitt

hissite was used to burn oil and solvents durinw training
exercises for firefighting personnel. 'lthough there
is potential for volatile oranica to he present here, the
quantities are anticipated to be small due the history.

Level—fl respiratory protection is recommended unless the
onanic vapor concentrations exc'ed 1 PPM.above background.

Site Number 6* he North Burn Pits

Hazardous wastest
—waste oils —

—Solvents
—Fuels' only Jp_L. fuel similar to kerosene

History is the sanie as for site 5. Use the same respiratory
guilelines.

I
Site Nirrher 8, The Herbicide Purial Site,

Hazardous Wastes:
—four cases of mercury containing herbicide
estimated to be less than 50 voun's total

— no description of the chemical or its tra'e name.

It will be assumed th't the bottles are intact or that they
have been broken by their burial. Since the herbicide is in
tint bottles, it is unlikely that the borings will break more
than one or two. Visu al observation is very important if
the perimeter is not well defined. If the Derimeter is well
defined, there is no chance of striking the bottles.

In the event that the perimeter is toory defined, the drilers
snd rrnnitoring personnel should take particular care to examine
soil cuttings for signs of orzanics. The siwns could include
a sheen on the water/soil, odors like solvents, frazments of broken
zlass, etc. SInce the characteristics of the herbicide are not
defined it is not known if the HNU or OVA will respond to it.
For the purposes of this safety tlan, we nre assuming that
both instruments will not detedt the pesticide. Sou are
to assume that

- is Dresent.
her64c,e

-

sand protectlon will consist of surgical glovsunc1er
nitrile or butyl gloves. Foot protection will be a minimum
of rubber boots (safety). Outerwear should be disposable
coveralls such as tyvek or saranex suits.

I

II
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. Bichards-Gebaur .AFB (continued). 10 i79
Site Aunlber 9, An Cii Saturated Area

An oil contarinated area is located in an area which was previously
used for strraRe of pettoleum products such as fuels, oils
and greases.

I This area is reported to have been heavily contaminated by
relatively non—toxic ipaterials. Due to the nature of the
contaminants, and the fact that the site is in an open

I
area, respiratory protection will not be required.
Respiratory protection is optional at organic vapor concentrations
which reach 5 PPM.

I

I
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APPENDIX B

CONTRACT DESCRIPTION OF WORK

I

I
I
I
I
b
I
I
I
I
I
I,
I
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I
INSTALLATION RESTORATION PROGRAM

PHASE II — CONFIRMATION/QUANTIFICATION (STAGE 2)
RICHARDS-GEBAUR AFB MO o 132

I. DESCRIPTION OF WORK

I The overall objective of the Installation Restoration Program (IRP) Phase
II investigation is to assess potential contamination at past hazardous waste

'
disposal and spill sites on Air Force installations. A series of staged field
investigations may be required to meet this objective.

The intention of this staged investigation is to undertake a field and

I
laboratory study at Richards—Gebaur AFE 140 to: (1) confirm the presence or
absence of contamination within the specified areas of investigation; (2) if
possible, determine the extent and degree of contamination and the potential

I
for migration of those contaminants in the various environmental media; (3)
identity public health and environmental hazards of migrating pollutants based
on state or Federal standards for those contaminants; and (Ji) delineate
additional investigations required beyond this stage to reach the Phase II
objectives.

The IRP Phase I Report and Phase II Stage 1 Report (mailed under separate

'
cover) incorporate the background and description of the sites/zones for this
task. To accomplish this survey effort, the contractor shall take the
following actions: -

b A. General Requirements

I

I. Conduct a literature search of local hydrogeologic conditions to
complement the Phase I and Phase II Reports (mailed under separate cover).
Include the pertinent literature search information in an appendix of the
Final Report. Develop the literature search data using the following

I
guideline:

a. Topographic data

b. Geologic data

(1) Structure

I (2)

I
(3) Lithology

a. Hydrogeologic data

I
(1) Location of all existing and abandoned wells, observation

wells, springs, ponds (natural and artificial) and seepages, that occur on or
off the installation within a one—mile radius of sites to be investigated

I
1

r
I
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(2) Groundwater table and piezometric contours

(3) Depth to groundwater

(4) Surface and groundwater quality

(5) Delineated areas of recharge, discharge and contributing
areas

(6) Geologic setting, yield data and hydrographs of springs
and natural seepages

d. Data on all existing and abandoned wells, including uncased
boreholes, on or off the installation and within a one—mile radius of sites to
be investigated

(1) Location, depth, diameter, well type, and lithologic logs
associated with the well

(2) Static and pumping water levels, well hydrographs, yield,
specific capacity, and related data

(3) Existing and projected groundwater development and use

(4) Well and screen corrosion, crustation, and similar
operation and maintenance problems

(5) Observation and monitoring well networks, pumping
influences, barrier and recharge boundaries, and related hydraulic
interferences influencing aquifer behavior.

(6) Existing water sampling sites

e. Aquifer data
I

(1) Type, i.e., unconfined, artesian, or perched.

(2) Thickness, depth to aquifer, and formational designation

(3) Barrier and recharge boundaries

(4) Transmissivity, storativity, and permeability (gpd/ft2)

(5) Specific retention

(6) Delineation of discharge and recharge areas

(7) Ground and surface water relationships

(8) Aquifer models

2
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I f. Climatic data

,
(1) Precipitation (total and net)

(2) Evapotranspiration

2. Determine the areal extent of the sites by reviewing historical

I
and current panchromatic and infrared aerial photography.

B. Technical Operations Plan

I Immediately after the Notice To Proceed (NTP) for the delivery order,
develop a Technical Operations Plan (TOP) based on the technical requirements

I
specified in this task description. (See Sequence No. 19, Item VI below).
Follow the TOP format (mailed under separate cover). Provide the TOP to the
USAFOEHL within two weeks of the NTP.

I
C. Health and Safety

Comply with USAF, 051-IA, EPA, state and local health and safety

I
regulations regarding the proposed work effort. Use EPA guidelines for
designating the appropriate levels of protection needed at the study sites.
Prepare a written Health and Safety Plan for the proposed work effort and

I
coordinate it directly with applicable regulatory agencies prior to commencing
field operations. Provide an information copy of the Health and Safety Plan
to the USAFOEHL after coordination with regulatory agencies. The Health and
Safety Plan is specified in Sequence No. 7, Item VI below.

D. Drilling and Soils Work

I
I. Determine the exact location of all monitor wells, soil borings,

and test pits during the planning/mobilization phase of the field investiga-
tion. Consult with base personnel to minimize disruption of base activities,
to properly position wells with respect to exact site locations, and to avoid

'
underground utilities. Direct the drilling and sampling and maintain a
detailed log of the conditions and materials penetrated during the course of
the work. Do not drill boreholes into or position wells in actual landfill

I
areas, install wells at the landfill perimeter.

2. Monitor the ambient air during all well drilling, soil boring and
test pit work with a photoionization meter or equivalent organic vapor

I
detector to identify the generation of potentially hazardous and/or toxic
vapors or gases. Include air monitoring results in the boring logs. If soil
encountered during borehole drilling or test pit work is suspected to be

I
hazardous because of abnormal discoloration, odor or air monitoring levels,
containerize the soil cuttings in new, unused drums. Enter into the boring
logs the depth(s) from which suspected contaminated soil cuttings were

I
collected for containerization. Collect a maximum of 10 composite samples,
one from the contents of each drum. Test each composite sample for EP
Toxicity (metals). Use RCRA criteria to determine if soil cuttings must be
classified as hazardous waste (140 CFR 261.214).

I

r
I
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3. Groundwater Monitoring Wells I
a. Installation of Groundwater Monitoring Wells

(1) Comply with U.S. EPA Publication 330/9—51—002, NEIC
Manual for Ground Water/Subsurface Investigations at Hazard Waste Sites for
monitoring well installation. - I

(2) All well drilling, development, purging, sampling
methods, and other activity pertaining to this effort must conform to state
and other applicable regulatory agency requirements. Cite references in an
appendix to the Final Report.

(3) Install wells at a sufficient depth to collect samples
representative of aquifer quality and to intercept contaminants if they are
present.

(U) Avoid, when possible, installing wells in depressions or I
areas subject to frequent flooding and standing water. If wells must be
installed in such areas, design the wells such that standing water does not
leak into the top of the casing or cascade down the annular space.

(b) Drill all monitoring wells using the following
specifications:

I
(a) Drill wells using hollow—stem auger techniques. A

center stem, plug, and bit attached to the stem may be inserted into the auger
for use while drilling. This will prevent material from entering intc the
hollow stem of the auger.

(b) Take lithologic samples at five—foot intervals and Iprepare borehole log descriptions. Include pilot boring logs and well
completion summaries in the Final Report (Item VI, below).

I
(c) Drill a maximum of 6 wells. Total footage for all

wells in this task shall not exceed 200 linear feet. Refer to the. site
specific details in Section I.H.

I(d) Construct each well with four—inch inside diameter
(I.D.) Schedule 80 PVC casing. Use threaded screw—type joints, glued fittings —
are not permitted. Flush thread all connections. Screen each well using afour—inch I.D. casing having up to 0.020 inch slots; slot size may be smaller —
based upon borehole geology. Screen material must be the same as that of the
casing. Cap the bottom of the screen.

(e) Screen all wells so as to collect floating contam—
—

inants and to allow for yearly fluctuations of the water table. Screen all -

shallow wells a minimum of ten feet.

U e
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I (6) Complete all monitoring wells using the following

specifications:

(a) Once the easing is installed, allow the soil forma-
tion to collapse around the well screen. Supplement the natural gravel—pack
with washed and bagged rounded silica sand or gravel with a grain size distri-
bution compatible with the screen and soil formation. Place the pack from the

I
bottom of the borehole to two feet above the top of the screen. Tremie a five
foot bentonite seal (granulated or pellets) above the sand/gravel pack.
Ensure the bentonite forms a complete seal. Grout the remainder of the

I
annulus to the land surface with a Type I Portland cement/bentonite slurry.

(b) Check with the Base point of contact (Poc) to deter-
mine whether wells shall be completed flush or project above the ground

1 surface.

I If well stick—up is of concern in an area,

I complete the well flush with the land surface. Cut the casing two to three
inches below land surface, and install a protective locking lid consisting of
a cast—iron valve box assembly. Center the lid assembly in a three foot

I diameter concrete pad sloped away from the valve box. Ensure that free
drainage is maintained within the valve box. Also, provide a screw—type
casing cap to prevent infiltration of surface water. Maintain a minimum of
one foot clearance between the casing t6p and the bottom of the valve box.

I
Clearly mark the well number on the valve box lid.

- 2 If an above—ground—surface completion is used,

'
extend the well casing two or three feet above land surface. Provide an end—
plug or casing cap for each well. Shield the extended casing with a steel
guard pipe which is placed over the casing and cap, and seated in a two—foot

I
by two—foot by four—inch concrete surface pad. Slope the pad away from the
well sleeve. Install a lockable cap or lid on the guard pipe. Install three,
three—inch diameter steel guard posts if the Base POC determines the well is
in an area which needs such protection. The guard posts shall be five feet in

I
total length and installed radially from each wellhead. Recess the guard
posts approximately two feet into the ground. Do not install the guard posts
in the concrete pad placed at the well base. Paint the protective steel

I
sleeve and clearly number the well on the sleeve exterior.

Provide locks for both flush and above—ground
well assemblies. Turn over the lock keys to the Base POC following completion

I
of the field effort.

(c) Develop each well as soon as practical after

I completion with a submersible pump, bailer, and/or airlift method. Continue
well development until the discharge water is clear and free of sediment to
the fullest extent possible. Measure the rate of water produced, the pH,
specific conductance and water temperature during well development and include

I this information in the Final Report.

(d) Determine by survey the elevation of all newly

I installed monitoring wells to an accuracy of 0.01 foot. Notch the top of the

Is

I
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riser casing where well elevations are established. Horizontally locate the I
new wells to an accuracy of 1 .0 foot and record the position on both project
and site—specific maps. Bench marks used must have previously been
'established from and are traceable to a USCGS or USGS survey marker.

Ce) Measure water levels at all monitoring wells as feet
below the ground surface or below the top of casing elevation to the nearest
0.01 foot. Report as mean sea level CMSL). Measure static water levels in
wells prior to well development and before all well purging which precedes
sampling events.

b. Recommend a candidate well abandonment method(s) or
technique(s) which is applicable to the type of monitoring wells installed and
geological conditions. Consider that these wells will be abandoned at some
future date after the study objectives have been met and there is no longer a
need for the wells. The actual process of well abandonment is not a part of
this task order. Assure that the recommended method(s) meets state and/or
local well abandonment guidelines or regulations.

c. Complete permits, applications, and other documents which may
be required by local and/or state regulatory agencies for the installation of
monitoring wells. File these documents with appropriate agencies and pay all
permitting and filing tees.

. Soil Borings I
a. Conduct a maximum of 12 soil borings not to exceed a total of

250 linear feet. Accomplish the borings using hollow stem auger techniques.
Obtain split—spoon samples at five foot intervals, using ASTM Method D—1586.
Refer to Section Lii. for collection details of soil samples requiring

laboratory analysis. Where sample collection depths are not specified, take
samples in zones of suspected contamination as determined by abnormal soil
discoloration, odor or air monitoring levels.

b. Scan all split—spoon soil cores with a phctoionization meter Ior equivalent organic vapor detector. Include monitoring resulg'in the
boring logs.

c. During the boring operations, describe lithologies encountered
and prepare stratigraphic logs. Place special emphasis on field identifica-
tion of contaminated soils encountered. j

U
d. Whenever possible, measure water levels in all boreholes after

the water level has stabilized. Examine the water surface for the presence of ahydrocarbons. Include this information in the boring logs. r

e. Tremie—grout all boreholes to the surface with bentonite. It
is especially important to insure that they be adequately resealed to preclude
future migration of contaminants. —

f. Permanently mark each location where soil borings are
drilled. Record the location on a project map for each specific site or zone,
whichever is applicable.

6
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g. Perform a maximum of three shallow soil augerings using a hand

'
auger. Total footage shall not exceed 50 feet.

5. Well and Borehole Cleanup

Remove all well/borehole cuttings and clean the general area

I
following the completion of each well/borehole. Containerize and store
cuttings suspected to be contaminated according to paragraph I.D.2. of this
task order. Transport these drums to a location within the installation

I
boundary designated by the Base POC. The base is responsible for ultimate
disposal of contaminated soils using base resources.

I
E. Decontamination Procedures

1. Decontaminate all sampling equipment, including internal
components, prior to use and between samples to avoid cross—contamination.

I
Wash equipment with a laboratory—grade detergent followed by drinking quality
water, solvent (methanol), and distilled water rinses. Allow sufficient time
for the solvent to evaporate and the equipment to dry completely before reuse.

I 2. Dedicate for each well the monofilament line or steel wire used to
lower sampling equipment into the well; do not use a line in more than one

I
well. Decontaminate the calibrated water level probe for measuring well
volume and water level elevation before use in each well.

3. Thoroughly clean and decontaminate the drilling rig and tools

'
before initial use and after each borehole completion. As a minimum, steam
clean drill bits after each borehole is installed. Drill from the "least" to
the "most" contaminated sites, if possible.

I F. Field Sampling

1. Strictly comply with the sampling techniques, maximum holding

I
times, and sample preservation as specified in the following references:
Standard Methods for the Examination of Water and Wastewater, 16th Edition

(1985), pages 37—1111; ASTM, Section 11, Water and Environmental Technology;

I
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW—8116,
2nd Edition (USEPA, 19811); Methods for Chemical Analysis of Waters and Wastes,
EPA Manual 600/11—79—020, pages xiii to xix (1983); and the Handbook for
Sampling and Sample Preservation of Water and Wastewater, EPA Document 600/U—

I
82—029 (1982).

I

2. Groundwater Monitoring Wells

a. After development, allow wells to stabilize for a minimum of
seven days before sampling.

I b. Prior to purging the wells, examine the surface of the water
table for the presence of hydrocarbons and take water level measurements to
the nearest 0.01 foot with respect to the established survey point on top of

I
the well casing. If applicable, measure the thickness of the hydrocarbon
layer.

7
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C. Purge the well using a submersible pump, bailer, or other
pertinent method. Purge until a minimum of three well volumes (based on
borehole diameter) of water has been displaced and the pH, temperature,
specific conductance, color, and odor of the discharge have stabilized using
the following criteria: pH 0.1 unit temperature 0.5°C, and specific
conductance 10 )jmhos. Include the final measurements in the Results section

1of the report.

d. Collect water samples with a Teflon bailer. However, to
collect representative aquifer samples where floating hydrocarbons are
present, use a "thief sampler" or similar device to minimize the influence of
the free product.

e. If the well(s) cannot be sampled due to well development, well
characteristics, or other reason(s), indicate the reason(s) in the report as
specified in Item VI below.

I
f. Remeasure water levels after sampling and the wells have

stablized.

I
3. For surface water/sediment samples, collect samples so as not to

cause cross—contamination; obtain downstream samples first. Measure, on site,
the pH, temperature, and specific conductance for all water samples.

l• Permanently mark the location where surface water or sediment
samples are collected. Record the location on a project map for each specific
site or zone, whichever applies.

5. Split all water and soil samples. Analyze one set and immediately
deliver the other set (the same collection day) to the Base POC. The Base POC
will select 10% of the split samples, package the selections with appropriate
forms, and deliver them to the contractor within 211 hours of receipt. Supply
all packing and shipping materials to the Base POC for packaging the split

samples. Immediately ship (within 211 hours) the POC—selected samples through

overnight delivery to:

USAFOEHL/SA I
Bldg 1110
Brooks AFB TX 78235—5501

For all split samples sent to the USAFOEHL, complete an AF Form 2752A
"Environmental Sampling Data" and/or an AF Form 27528 "Environmental Sampling
Data — Trace Organics", (working copies will be provided under separate cover)
with the following information:

a. Date and time collected

b. Purpose of sample (analyte and sample group)

c. Installation name (base)

e
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I d. Sample number

,
e. Source/location and depth ofsamp1e

f. Contract Task Numbers and Title of Project

g. Method of collection (bailer, suction pump, air—lift pump,

I etc.)

h. Volumes removed before sample taken (well samples only)

I i. Special conditions (use of surrogate standard, etc.)

I
i. Preservatives used

k. Collector's name or initials

I
In addition, label each sample container with a permanent ink

pen (water—proof laundry marker) to reflect the data in a, b, c, d, j and k
above.

1 6. For every (0 field samples collected, take at least one additional
sample (a field duplicate) for quality control purposes. Table 1 provides a

I
10% allowance for these additional analyses. Duplicates shall be indistin—
guishable from other analytical samples so that personnel performing the
analyses are not able to determine which samples are duplicates.

7. For every 20 field water samples collected, prepare and submit for
analysis one field blank for all parameters analyzed in water. A minimum of
one field blank for each parameter is required. Allowances for these

I
additional analyses are included in Table 1.

8. Maintain chain—of—custody records for all samples, field blanks,

I

and quality control samples.

G. Chemical Analyses

I
i. Analyze water and soil samples collected as specified in Section 11

below, Specific Site Work. The analytical parametersare summarized in Table
'1' along with the required methods:

I 2. All analyses shall meet the required limits of' detection for the
applicable method identified in Table 1 . -

I 3. For those methods which employ gas chromatography (OC) as the
analytical technique (SW8010, SW8020, E601, E602, E6011, etc.) positive
confirmation of identity is required for all analytes having concentrations

I
higher than the Method Detection Limit (MDL). Conduct positive confirmation
by second—column GC; however, gas chromatography/mass spectroscopy (GC/MS) can
be used for positive confirmation if the quantity of each analyte to be
confirmed is above the detection level of the CC/MS instrument. Analytes

I
which cannot be confirmed will be reported as "Not Detected" in the body of

p
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the report, but results of' all second—column GO or GO/MS confirmational
analyses are to be included in the report appendix along with other raw
analytical data. Base the quantification of confirmed analytes on the first—
column analysis. The maximum number of second—column confirmational analyses
shall not exceed fifty percent (50%) of the actual number of field samples (to
include duplicates). The total number of samples for each CC method listed in
Table 1 includes this allowance. If GC/MS, or a combination of second—column
GO and GO/MS. is used, the total cost of all such analyses for a particular
parameter shall not exceed the funding allowed for positive confirmation using
only second—column GO.

4. All chemical/physical analyses shall conform to state and other
applicable Federal and local regulatory agency legal requirements. If a
regulatory agency specifies that a type of analysis be performed in a
certified laboratory, assure compliance with the requirement and furnish
documentation showing laboratory certification with the first analytical data
supplied to the USAFOEHL/TS.

5. Archive all raw data, including QA/QC and standards data, for not
less than five years after project completion. Supply these data to the

USAFOEHL/TS upon request.

H. Specific Site Work

In addition to items delineated in l.A. through I.G. above, conduct
the following specific actions at the sites listed below:

1. South Landfill (Site 1) 4
a. Perform one soil boring to an approximate depth of 15 feet.

Obtain a maximum of 3 soil samples from the boring. The selection of soil
samples for chemical analysis shall be based on OVA or HNU meter readings,
discoloration, odor, or other signs of contamination. Record the OVA/HNU —
readings and other observations with the soil boring logs. Take a water

—
sample from the boring if groundwater is encountered.

--

b. Take a maximum of three soil or sediment samples along the
perimeter of the landfill along Scope Creek. Take one background soil or
sediment sample upstream of the landfill along the creek.

c. Take a maximum of three water samples from Scope Creek
adjacent to the landfill or from any leachate seeps detected. Take one

background water sample upstream along Scope Creek.

d. Analyze soil/sediment samples for petroleum hydrocarbons,
aromatic volatile organics and halogenated volatile organics.

e. Analyze water samples for petroleum hydrocarbons, total
dissolved solids (TDS), halogenated and aromatic volatile organics. 13

priority pollutant metals, extractable priority pollutants (GC/MS), common
anions, and phenols.

10 e
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I - iO2. Northeast Landfill (Site 2)

I a. Locate and review any available new information dealing with
the Northeast Landfill and nearby sewer lines. Locate and interpret any

'
aerial photographs of the site when it was in operation.

b. Perform a magnetometer and an electromagnetic survey of the
site.

I c. Perform six sot). borings each approximately 20 feet deep,
three borings for the west trench and three borings for the double trench.

I
Obtain a maximum of 3 soil samples per boring (a maximum of 18 total soil
samples). Select the soil samples based on OVA or RNU meter readings.
discoloration, odor or other signs of contamination. Obtain a water sample
from each boring if water is encountered (a maximum of 5 water samples

I
(Note: One boring will be coverted to a well).

d. Convert one boring into a monitoring well immediately

I
downgradient of the newly discovered trench areas in the west part of the
landfill. Install one background monitoring well immediately north of the
landfill. Collect a water sample from each well.

I
e. Collect water samples from the three existing monitoring wells

at the site.

I
f. Collect water samples from Scope Creek upgradient and

downgradient of this landfill (2 samples).

'
S. Analyze soil samples for petroleum hydrocarbons, aromatic

volatile organics, and halogenated volatile organics.

h. Analyze water samples for petroleum hydrocarbons, TDS,

'
halogenated and aromatic volatile organics, 13 priority pollutant metals,
extractable priority pollutants (GC/t-1S), common anions, and phenols.

I
3. North Burn Area (Site 6)

a. Perform soil gas analysis with a maximum of 30 holes/probes to
characterize contamination from the site. Siting of borings and wells will be

I
based on the results of the soil gas survey.

b. Perform three soil borings each approximately 15 feet deep

I
along the perimeter of the pit. Obtain a maximum of 9 soil samples from the
boreholes based on OVA/liNt) meter readings, discoloration, odor, or other
indications of contamination. Collect a water sample from each borehole if

I
water is encountered for a maximum of three water samples.

c. Install 3 wells. Two of the wells shall be installed
downgradient of the site and the other upgradient. Each well shall be sampled
once for a total of three water samples.

I 11
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d. Obtain six composite soil surface samples to a depth of 12 Iinches covering the area of overflow and along the surface drainage pathway.

e. Collect one surface water sample from any ponded water in the
drainage pathways.

f. Analyze the soil samples for petroleum hydrocarbons, aromatic
volatile organics and halogenated volatile organics.

g. Analyze water samples for petroleum hydrocarbons, aromatic and
halogenated volatile organics.

14 Herbicide Burial Area (Site 8)

a. A maximum of four composite soil samples will be taken from
areas of stressed vegetation. One water sample will be taken from the small
pond which drains the site.

b. Analyze the soil samples for herbicides (EPA 8150), arsenic
and mercury.

c. Analyze the water sample for pesticides (EPA 608, 509A, and
5096) arsenic, mercury, and TDS.

5. Oil Saturated Area (Site 9)

a. Perform 1 soil boring approximately 15 feet deep. Obtain a
maximum of 3 split spoon soil samples for analysis based on OVA or ENU meter
reading, discoloration, odor, or other indications of contamination. Collect
a water sample from the borehole if water is encountered.

b. Collect a maximum of six composite surface soil samples from
the area draining the oil saturated zone.

c. Collect a water sample from the surface water drainage pathway I
downgradient from the site.

d. Analyze the soil samples for petroleum hydrocarbons, lead and
halogenated and aromatic volatile organics.

e. Analyze water samples for petroleum hydrocarbons, lead, TDS,
and halogenated and aromatic volatile organics.

6. Hazardous Waste Drum Storage Area, Bldg 923 ( Site 10)

a. Perform one soil boring inside the compound near the stained —
area approximately 15 feet deep. Obtain a maximum of 3 soil samples from the —boring. Obtain a water sample from the borehole if water is encountered.

b. Collect six surface soil samples, one from the stained area,
four downgradient, and one upgradient from the stained area.

12
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I c. Collect a maximum of two surface water samples from the

surface drainage pathway, one upgradient and one downgradient from the stained
area. The surface drainage pathway will only be sampled if water is present

'
during fieldwork.

d. Analyze soil samples for petroleum hydrocarabons, EP toxicity
(metals), and halogenated and aromatic volatile organics.

I e. Analyze water samples for petroleum hydrocarbons, TDS,
priority pollutant metals, barium, mercury and halogenated and aromatic
volatile organics.

1 7. POt.. Storage Area (Site 12)

I
a. Hand auger three borings at locations selected in the field

for a maximum of 30 feet of hand augering. Collect a maximum of 3 soil
samples from each boring. Selection of samples will be based on indications

I
of contamination detected in the field.

b. Install one downgradient well to an approximate depth of 20
feet. Collect one water sample from the well.

I c. Collect two soil/sediment samples, one from each of the
outfall drains from Bldg 953.

I d. Collect three surface water samples, two from the stream
draining the POL tank area and one from the drain outfall from Bldg 953.

e. Analyze the four water samples for petroleum hydrocarbons,
TDS, and aromatic volatile organics.

I
f. Analyze soil samples for petroleum hydrocarbons and aromatic

volatile organics.

I
I. Data Review

1. Tabulate field and analyticaL laboratory results, including field
and laboratory parameters and QA/QC data, as they become available and

I
incorporate them into the next monthly R&D Status Report (Sequence No.1, Item
VI below) forwarded to the USAFOEHL. In addition to the results, report the
following:

I a. the time and dates of sample collection, extraction (if

applicable) and analysis;

I
b. the method used and Method Detection Limits achieved;

c. the chain—of—custody forms;

I d. a cross—reference of laboratory sample numbers and field
sample numbers; and

I

I.

I
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e. a cross—reference of field sample numbers to wells, boreholes,
sites, etc.

2. Upon completion of all analyses, tabulate and incorporate all
results into an Informal Technical Information Report (Sequence No. 3, Item VI
below) and forward the report to USAFOEHL for review a minimum of two weeks
prior to submission of the draft report. Provide as a minimum the information
specified in 1.1.1 above.

3. Immediately report to the USAFOEHL Program Manager or his super-
visor, via telephone, data/results generated during this investigation which
indicate a potential health risk (for example, a contaminated drinking water
aquifer). Follow the telephone notification with a written notice within
three days; attach a copy of the laboratory raw data (e.g., chromatogram).

I
J. Reporting --

1. Prepare a draft report delineating all findings of this field I
investigation and forward it to the USAFOEHL. (as specified in Sequence No. 14,
Item VI below) for Air Force review and comment. Strictly adhere to the
USAFOEHL report format (mailed under separate cover). The format is an
integral part of this delivery order. Draft reports are considered "drafts"
only in the sense that they have not been reviewed and approved by Air Force
officials. In all other respects, "drafts" must be complete, in the proper
format, and free of grammatical and typographical errors. Include, as a mini-
mum, discussion of the regional/site—specific hydrcgeclogy, well and boring
logs, data from water level surveys, groundwater surface and gradient maps, —
water quality and soil analysis results, available geohydrologic cross—
sections, and laboratory and field QA/QC information. For states requiring
the field work or technical effort be supervised by a state—registered

geologist, engineering geologist or professional engineer, insert this
information in the report to include registration numbers, certificates and —
seals(as appropriate).

a
2. Review the Results, Conclusions and Recommendations concerning the

sites listed in this task which were investigated during a previous IRP Phase
II staged work effort. Use this information and data from previous efforts to
establish trends and develop conclusions and recommendations. Integrate all
investigative work done at each site to date so the report reflects the total
cumulative information for each site studied in this effort.

3. In the Results section, include water and soil analytical results
and field quality control sample data. Report all internal laboratory quality
control data (lab blanks, lab spikes and lab duplicates) and laboratory
quality assurance information in an appendix of the report. Also provide
second—column confirmation results and quantities, and include which columns
were used, instrument operating conditions, and retention times. Summarize in
the appendix the specific collection technique, analytical method (Standard
Methods, EPA, etc.), holding time, and limit of detection for each analyte .

14. Make estimates of the magnitude, extent and direction which
detected contaminants are moving. Identify potential environmental

114
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consequences of the discovered contaminants based upon state or Federal

'
standards.

5. Plot and map all field data collected for each site according to
surveyed positions.

I
6. In the Recommendation section, address each site and list them by

category:

l
a. Category I consists of sites where no further action

(including remedial action) is required. Data for these sites are considered
sufficient to rule out unacceptable public health or environmental hazards.

I
b. Category II sites are those requiring an additional Phase II

effort to determine the direction, magnitude, rate of movement and extent of
detected contaminants. Identify potential environmental consequences of

I
discovered contamination.

c. Category III sites are those that will require remedial action

I

(ready for IRP Phase IV). In the recommendations for Category III sites,
include a discussion of any possible influence on sites in Categories I and/or
II due to their connection with the same hydrological system. Clearly state
any dependency between sites in different categories. Include a list of can—

I
didate remedial action alternatives, including long term monitoring (LTM) as
remedial action, and the corresponding rationale that should be considered in
selecting the remedial action for a given site. List all alternatives that

'
could potentially bring the site into compliance with environmental standards.
For contaminants that do not have standards, EPA—recommended safe levels for
noncarcinogens (Health Advisory or Suggested—No—Adverse—Response Levels) and
target levels for carcinogens (1 x iO cancer risk level) may be used.

I
Unless specifically requested, do not perform any cost analyses, or cost/
benefit review for remedial action alternatives. However, in those situations
where field survey data indicate immediate corrective action is necessary,

I
present specific, detailed recommendations.

7. For each category above, summarize the results of field data,

I

environmental or regulatory criteria, or other pertinent information
supporting conclusions and recommendations. Reduce this summary information
into a table (or tables) and insert it (them) into the text and the Executive

Summary.

1 8. Provide cost estimates by line item for future efforts recommended
for Category II sites and LTM Category III sites. Submit these estiaiates
concurrently with the approved Final Report in a separate document. Only the

I cost requirements outlined in Sequence No. 2, Item VI, need be submitted.

a. For Category II sites, develop detailed site—specific

I
estimates using prioritized costing format (i.e., cost of conducting the
required work on: the highest priority site only; the first two highest
priority sites only; the first three highest priority sites only; etc., until

I
all required work is discretely costed) for the proposed work effort. The Air
Force determines the priority of sites from contractor recommendations.

P
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Consider the type of contaminants, their magnitude, the direction and rate of
their migration, and their subsequent potential for environmental and health
consequences when developing recommendations for site prioritization.

b. For Category III sites slated for long term monitoring,
develop site specific estimates which detail the costs associated with: (1)

permanent installation of monitoring wells; (2) ground water sampling
interface equipment, including permanent installation of pumps and sampling
lines; and (3) four quarterly (1 year period) sample co]lections and
laboratory chemical analyses of groundwater, etc.

9. Provide an inventory of all on—base wells, to include production,
irrigation, monitoring, etc. If the well has been abandoned, note the reason,
and identify those wells which have been permanently plugged or sealed.

10. Reference in an appendix any local, state and/or Federal regula-
tions which require specific well drilling techniques, materials, well devel-
opment, purging, and sampling methods for work specified in this .effort.

K. Meetings

The contractor's project leader shall attend three meeting(s) to take
place at a time to be specified by the USAFOEHL. Each meeting shall take
place at Richards—Gebaur AFB for a duration of one eight—hour day.

II. SITE LOCATION AND DATES: I
Richards—Gebaur AFB MO
Date to be established

III. BASE SUPPORT:

- A. The Base Point of Contact (POC) will receive from the contractor the
split samples and then select 10% of them, package them, and then deliver them
back to the contractor within 211 hours for subsequent overnight shipment to
USAFOEHL/SA as stated in paragraph I.A.6.

B. Base personnel will assign the disposal points within the installation
for all hazardous drill cuttings and contaminated groundwater. Assignment
shall occur prior to drilling.

C. Base personnel will provide access to all sites. This may necessitate
the clearance of small areas to permit set—up and operation of drilling rigs
and equipment.

D. Base personnel will provide traffic control where/when necessary
during geophysical surveys or well construction on or adjacent to road rights—

of-way. -

E. Base personnel will ensure rights of easement and any other required
licenses are obtained across private properties so as to perform
nondestructive geophysical explorations, the boring and construction of one or

16
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more monitoring wells, and other investigations that may be required in
performance of this investigation.

F. Base personnel will designate a staging area on base for the
contractor's drilling equipment and supplies. An area will also be designated
where the contractor can decontaminate his drilling equipment between wells.

V. GOVERNMENT POINTS OF CONTACT:

1. USAFOEHL Technical Program Manager 2.
Capt PatrickU. Johnson
USAFOEHL/TSS
Brooks AFB TX 78235—5501
(512) 536—2158
AUTOVON 2110—21 58/2159

1—800—821 —'1528

3. MAJCOM Monitor
Lt Col Victor E. Hiatt
HQ AFRes/SGPB
Robins AFB GA 31098—6001
AUTOVON 468—6'I111

(912) 926—61141

Sequence No.

1 15

1

1

19

(TOP)* 1.8.

7 (Health & I.C.

Safety)

3 (Prelim 1.1.2
Data)

II (Tech. I.J.

B pt)

2 (cost data) I.J.8.

111

Base Point of Contact (POC)
Ms Felipita B. Benson, R.N.
Occupational Health Nurse
14142 Combat Support Group (AFRe5)
Richards—Gebaur AFB MO G'IO3O—5000
AUTOVON 1163—211414

(816) 3148—21i4'1

Mr John Hurd
1422 Combat Support Grup (AFRe5)
Richards—Gebaur AFB MO 64030—5000
(816) 318—2O76

Block 12 Block 13 Block 111

15

3

3

I.
I
'I

9

I IV. GOVERNMENT FURNISHED PROPERTY: None

I
I
I
1

I

14• Base Civil Engineer POC

I
I
I
I

VI. In addition to sequence numbers 1, 5 and 11 listed in Attachment 1 to the
contract, which apply to all orders, the sequence numbers listed below are

applicable to this order. Also shown are dates applicable to this order.

___________ Para No. Block 10 Block 11 ________ ________ ________

OTIME 19SEP86 19SEP86

OTIME 19SEP86 19SEP86

OTIME

ONE/B 14MAR87 18MAR87 16SEP87

OTIME 2SEP87 16SEP87

MONTHLY 12SEP86 12SEP86 ***** 3

MONTHLY 12SEP86 12SEP86 ***** 3

17
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*The Technical Operations Plans (TOP) required for this stage is due within two -'

weeks of the Notice to Proceed.

**IJpofl completion of the total analytical effort and before submission of the first
draft report.

***Two draft reports (25 copies of each) and one final report (50 copies plus the
original camera ready copy) are required. Incorporate Air Force comments into the
second draft and final reports as specified by the tJSAFOEHL. Supply the USAFOEHL
with an advance copy of the first draft, second draft, and final reports for
acceptance prior to distribution. Distribute the remaining 24 copies of each draft
report and 49 copies of the final report as specified by the LJSAFOEHL.

****Submjt cost estimates (five copies) in a separately bound document with the
Final Report only. Provide estimates for only those sites recommended for
additional Phase II work (Category II) or Phase IV, long term monitoring, (Category
III).

****MSubmjt monthly hereafter.

I

I
1
I
I
I
I
I
1
a
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Table 1 10' Analytical Methods, Detection Limits, and Number of' Samples

Detection No. of Total

Parameter Method Limit Samples QA Samples

Halogenated SW5030/5W8010 a 58 soil 6 soil 96 50i1d
Volatile
Organics EPA 601 a 29 water 14 water 50 watere

Aromatic SW5030/8020 a 69 soil 7 soil S1
Volatile

Organics EPA 602 a 33 water 5 water 57 waters

Extractable EPA 625 - a 17 water 3 water 20 water

Priority
Pollutants
(cc! MS)

Phenols E60'I a 17 water 3 water 30 waterh

Petroleum EPA 1118.1 1 mg/Kg 69 soil 7 soil 76 soil
hydrocarbons modified

ror soils

EPA 418.1 1 mg/L, 33 water 6 water 39 water
water

Total Dissolved EPA 160.1 10 mg/L, 311 water 6 water 140 water
Solids (TDS) water

Priority EPA 200.7 a 20 water 3 water 23 water
Pollutant
Metals (13 ea) EPA 2145.1(Hg) 1.0 pg/L 20 water 3 water 23 water

EPA 206.2(As) 1.0 ug/L 20 water 3 water 23 water

EPA 270.2(Se) 2.0 ig/L 20 water 3 water 23 water

Arsenic EPA 206.2 1.0 jig/L 1 water 0 water 1 water

SW 3050/SW7060 0.1 mg/Kg 14 soil 1 soil S soil

Barium EPA 200.7 a 3 water 2 water 5 water

Lead EPA 239.2 a 2 water I water 1 water
3143050/71120 a 9 soil 1 soil 10 soil

Mercury EPA 2115.1 1.0 j.xg/L l water 1 water 5 water
SW 71171 0.1 mg/Kg 1 soil I soil 5 soil

p
20
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iOtrcl.
Common Anions - A429 a 17 water 3 water 20 water

Pesticides EPA 608 a 1 water 1 water 3 wate
A 509A a 1 water 1 water 3 wate
A 509B a 1 water 1 water 3 watert

SW8150 a 4 soil 1 soil B

pH (field test) 34 water 34 water

Temperature 34 water 34 water
(field test

Conductance 34 water 34 water
(field test)

ER Toxicity SW Manual b 19 soIl 2 soil 21 soil
(metals)

aDetection limits specified by the EPA or Standard Method

b
Metal mg/L of leaching solution

As 0.002
Ba 0.1

Cd - 0.005
Cr 0.05
Pb 0.1

Hg 0.O002
Se 0.002

Ag 0.01

CNot used.

dTotal of 96 indludes second column confirmation for 50% of the samples (32).

eTotal of 50 includes second column confirmation for 50% of the samples (17).

Total of 114 includes second column confirmation for 50% of the samples (38).

8Total of 57 includes second column confirmation for 50% of the samples (19).

hTotal of 30 includes second confirmation for 50% of the samples (10).

iTotal of 3 includes second column confirmation of 50% of the samples (1).

Total of & includes second column confirmation for 50% of the samples (3).
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